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EGYPT VISION 


■df JL^t 

* 

4JUt c-iL^ .a 1^3 A 

gjrAtt J (J-ijj /jJ gjJJtll jj] /jJ 

jt\*<STn>| LJt /I J-4ji^3j j*/ j.^.' 

AJlLj& JL*£ /\ 

4 jl*.\ja 

jjauu / I AjI^ui Aa^I / I 

LJ Lcfag> LjjJ j jLuU,tu4 

3 Lc 4 -cUH 1 I J^j-a 

v * v * -V * N H 

^JLjLUI j *LujUt Sjljj £jl>* ljQ£) t I Jufc Jjl jQj 


UjJtloJI Q-Q j-QyJ I dLij 

Egypian Knowledge Bank 


























CvqJloaJI 


£>■ J' ij 3 '^ 


: L5 laUui ^LlcjJjlLII SjLoJI pQj ^3 ^3JI 4 a ail all ji pU^Jl 11 j£> ^jJil Ljjjlauj 

4jLp». J 0 JJ3-I 1 iLlo J C^Jhl\ J^»- J_C. ^.La.1.11 SdC-Lajua S> ( >ll^v. 11 IdA -O 4 pujLuj^! 1 4jl_a_ll jl J_C. Jj^LjJI ^ 

.I 3 4^jUail JlC. 6JxLuj3 ^jJIj ,4_lo^jJ1 

(jlj (^-olaJl j^\. CLv 11 4-Sl^-^_Lo p'lLLJl p > i v <jl JlC. Jo_aJl J-o SIppII (£Sa ^ La.1 11 4 _jjIj-qILujI Ijjuo JlC. Jj^LjJI Y 
gtuluj^l CjIjL^-o 4. ion j 0^1*1 /nil Jls». Cj1jL$-o 4 un JlC. jLalc.'iLj dillj i Jj j mlIIj 4jui,L> ^JLoll ^JjuJI Ij_lujLoj 
J jdLjJ 4-<j.d111 J < JjjilJl al 11 p. 1 AjJlj la-auJl lx 11J ^lljJl ^JjuJI pjJLul jd J^l ml^ t JjJjljJIJ 

.4 v iUj-11 CjIjL^p^Ij 4 U ntV^ll ^jAap l_Sjj-XjJI Jl 4iLuo^!L jIjlp! 3 4jlCj-uo^- 1 J tJjj^w^ll p|jl 

4_lop 3 ^-<d-aJl ^ J-fllJl jjJ jn^ al ^STS^^-ol*>J> J Lp^Jj)VCv 1J ^la.11 (j-u 4j3'lLa_U 4*\ /nLoluO 4_!loLju ^jJ-11 

.4_ipjJ j)VClll CjIj J^l ^1 JlLpjjI JLp*. JLaiJl ^C.1 jJl l 3 j-wA~v 11 p^LLdl 4_ujjLo-o J.C. jr\Jl J| 4iLtA^!Lj i JpJJ J-apJJ 

.L^jLqIc. j _1 dll J I^LujIjJ J p>lpALjJl bLp 4 pLp| oLaL^jI 4xoll 1 
.4^LH1 4 ppJ 1 Jjlj-Ll ^IjlLpjjI J_ujl^J 4j_oldu 4_aliip <_i^JLLrsJI Jj^Jl 0 

cj jlL La. 11j JjuusLijJl da-dlj <4xo_La_!l pijl^ll 4 jlxuj^ < Ql\ 11 Jjljia 4 xojj^ 4_Sjjl11 oLujjLojI J_C. jLojlC.^1 1 
O^K /nil J^-j di^t. vll l-uJLluIj 4-qLxJI [^jUIj 1^^1311 jl^il Jl 4^^J ^UlA^li 1 J^J xaJjJl ^JlIajJI Jc. jLxIj^Ij 

.Lfe/\-C. ,jc. qLiuloLjjJI SjLq Jxcu ^jJI 4-JlxuLoj^!I j^\. Q.a 11 JjljJaj 

t jb L4 ^L< 5 n^I li \ A ^jl uj L4 ^3 

I4 J ^-ajJclaj JaJajL-oj 1 (j / 1 1 jj Jj l^ld^l 4 _o J-Lq L^.xo J^J 4_Lu 1jrUij 4_Lol^xo olJ| l_jIj£J 1 ^ uaiQ.3 ^ 

Cxa3 lJLUII l_^_aujJj J-o c_SJ^Jl c>H3 J^ J| 4_a_zjjl3-qj i4 j1 j 4_ujjJ1 4JlL11j 1_^j 6Jj1jJ1 oI^.IUll^J.1j 

SjIII 4-LxuLuj^! 1 U -0 I^JlJ^ (A 1 X 33 t_a^_aj jl^Ic. 

^jJlj 4 jlLqjJ1 SLl^JIj ^j 3»^!1 jl j-IL> icujJl JjLIjj ^jJI 4_La_<Iu^!l (j-o 4x. j-cl^q J-culClLij pa <^11 J| J(j /nil J-o 4 .la la. 11 
JoK jjj jjl a?v 11 JqjlII Jx. ^ (j a.\a 4_j JjJlII J^jAJI ^C-ljS^ p^Ii^ll 4x11^-11 oJdSJl p-ojLaj 

p^>-^ L^-dc. CiLuj SI ( a~o (4xjjILo plj JLujlo JpIu j tp_a_pJl Jl^ /nil J^o 1 J_u 4JIL0I J J^ J Lo^ 

.((dLo^i dip L >UJ J J^ l} Jjb^ jl^lx 

.Sd^jJLi SjjJll pLo.vLa.il J .1^1x11 J^Lllj Sd^jJJ (j/^^Lcu 6d^j J^ ^-^.l.vl ^ 


b j cbdVjV jrj>» LI J^l c3 j JJl 

<x 

J^lJ! cPull ♦•Ijj 


♦ ♦ 13 























t .Cjlij oIjLuJI ^jiaoj \~\ 

\Q .Cjli^jugLcJl ^jlaj y~\ 

^ .Olij) cu^uil! lj jj^a X-\ 

u .t - > 

TT .4-Sj, 0 -lo.o 11 jxij^uall 0"^ 


e&me$£siB 


it .iuhidl OLulyioll \ - Y 

1A .UuLu 4 jI^ 1I oLuiyioll ^Loiajl J^ Y - Y 

o t .ji&) j^Jij jji Y-Y 



W .4iUuiuxxuJI 4thflllj t4fl VLflll CjIlq^Hj 4xujLJL]I CjIlq<11 ^ - Y 

VY .Ql4->uJl Y-Y 

AT .CjLfl Violl oUiojdl Y " Y 

°i* .Cjlfl Violl ( ^Ifc cASulVi t- Y 



\ 4 Y . A^sg" ,ha 4 * EV4 j\uat,fl*i \ - t 

) 4 V .^aluloII ia^JI 4 JjUlc Y " t 

>>0 . . jUUftLaLfl JjiJ 4jjl^JI JJuLi Y - t 

) S ^ . isL^ ^1 4-Kaj ^-UJj^JI J^OJlJI t " t 

> YY .jj ax q" uia jJsLaj 4iaiui jLoJI uiaII 4-oLslII 4JjLjlcJI 0 ~ t 




\T* ..4jlllaJI ol 5 il hl^ll ^ ■ 0 

NV1 . cLUiaJI O^jlxaJI Ja T * 0 

U* .^IjllpMSH aiUl Ja. T-0 

Mi . jAI a A. \MI Liljjj Llljj t ■ 0 

U1 .^Ul^UaiJI 0-0 

>or . ajjjUI dihsu 1-0 

>01 .CiULuuJI V- 0 

























































oi^gJI ubl-Ldi! 


: j* 


^ ^p<J I O I ^yA (JpA^C-O "^~ 

. 4p-Ll<Jl oL>c^3jJ| oli j6*,0a 

. *- 3 S J 6 </? oJ I ^ I wAP'wn*^ Lj 4*0 Lp«.^cJ I l 3 I ^y^LXJ ^ ip^wJ 

.{£j >-1 Cj*)!\j>xa oli^I wLpxIwoI c-aSjj ~$~ 

• A^Jltll 4_ojJlj 4«oliJl 4^jjJl j ^j_o 433 ~L>^ ”$" 

.4^djtoJl ojj^aJl ^Lp 3 J3 >c-qJ I *U>w3 wL>-jj 

T X T 4J>jJl ^J^a 4^43jSs^-o Jp-jj "$" 

.43j5Sco ^IwL>OL-oL> ~^~ 

• j>»ljS" 4JL>^laj o'^LjcoJI Jl^-cJ ~^~ 
.oSJpt^JI ^lwL>OJol> cjiiUJl 4^-Lwwa Jp-jj "$" 


Determinant 


3J->e^ ✓ 


4jll]( 4jjJl s 

Second order determinant 

4tlliLJl 4JjJl 7 

Third order determinant 

43jjL^o 7 

Coefficient matrix 

Inverse matrix 


C3jIj^JI 43 yu&A s 

Constant matrix 

LOld'j)4*/?■■»■)' £_oJ>- ✓ 

Adding matrices 

loU jjj*.,a.*3 1 ^ 

Subtracting matrices 

Oli jJW2-<J' l—J jJ> 7 

Multiplying matrices 

43jJL*2^jJ| j 7 

Transpose of matrix 


IjjLs oJLbJI jl £_s^IcJI J-Q Sd^jJI 4 jL$j ^ 

. I ^ -o. ]g ) J 43 jj2*^2x>J| ^ j-gjQa cSj^Xj 

— (.-^.,^>11 43 jJL^2a) 4^/?L>cJ| oli^230 j3CU ~$~ 
43<? ./?-oJI — 4^j43j 6 ./?oJI — 343 jJL^ZA 

— 0 Jp- jJl 43 j <?./? a — 4 j jjgtf li 43 — 4 j j 6 */P 11 

. ( aIj L 0 .JI 0 J I 4_»_Jo j 4_L> LqJLjJ I 43 j Q ./2 -oJ I 
. 43 yu&A L2jA>- IS JLp j 

. ( jJ3 jA*/?a »-Sj^Lo 

.43 jjJLa ~$~ 

. LJ li j oJ I <— 1 IJ ^jiaJ Ij I LJ LSo~P 


^ douliulll 


»1 r JFf 


4)jLw» 43 

Symmetric matrix 

4)jLwj 4»«3 43 yA*&A 

Skew-symmetric matrix 

oA?-jJl 43 yufij* 

Identity matrix 

4 J yufiji 
Matrix equation 

OljJcuJl 43 yA*.&A 

Variable matrix 


Matrix 43 y^A 7 

Element 7 

Row matrix 43 jjL^ 7 

343 jJL^SjO 7 

Column matrix 

Square matrix 4*jy> 43 jjL^o 7 

Zero matrix 4 j 43 jjL^j 7 

4jjLwvJU oli y^a.A 7 

Equal matrices 














o_L^gJI jugjj 


.oli ja*/9A ^ oULJl l( \ — \ ) 

j) A +/3 I ^jJs ?^ ^o->- i(T — 0 ^jjJl 

. <Zj lij) A\ 1 j^> l(Y* — 0 ^jaJl 

. Ol^wb>T-<iJl i( i. — ) ) 

43 j A x>AJ j */? 1' ! (Q — 0 ^jjJl 


^ fin iViniQ ll ulgjlll 


— Excel \ ^#\j jj — 4*woL>- 4 JI 



1 VltHmAii «* 


C*J^Jt3 L j^UJl \j L^>31 JSxZJj* I j-JUjI jJl ^^aLLoJI ^yi (.43 j & a 4^15' ^A Cl^li j-4-v 


M dnjjLi oiij 


lJI 


ciUij cLaj^Pj ( j»vjiJl j*Jlpj oL/aXS^Ij jIp ^ l^Lolwl^U*>l Jj>sJ 3 t43j^coJl ( j^o wbwbJl 

LajS'Jj Jl^u ojj-v^JI oA^j oULJl c^SL^xJl 4XJai^vw4 <Jj!Jj>- 0 jj-v^ L^jjj>cjj coUL^Jl j*5 L^jV 

j^>sJl ^ji 4^?L>-^ cjL^s^IjjJI ^*-1p L«La !j^ 3 c->lijjiv2«<jJJ l)I Lo^ tLg-J-p c^LJ^>-*J! L^Jwu 4jjULoJ!^ 

.(^A^O— ^ AY \ ) jvJLjJI j-A oliJa^^f ^4 Jjlj 














































































Q ^ yLiLu M 

Organizing data in Matrices 




nr linl h injjJ| 

joLiLi 

3 C C»0 cl <fa^Ud I <wh>»0^ 1 ^*c O C ^U»»3l V 

<*la3 \ V0 c | <*123 V0 U»a^ ^uj cJ^^' I 

. 3 ( j-a <*la3 V \ o <, _>- ( j - a <*la3 \0 * t 
c_>- <*123 V \ * c i*_o { y# <*123 \ 1A c \ i y# <*1 23 \ * * ^JJo j%-*vji)I 

.3 <*123 YAY 

c _j>- ( j-a <*123 Nile c_) ( j^ <*123 \ * * c \ ( j-a <*123 A * CL«^ ^JJo cJjJUJl ^vv^ fl J l 

.3 j-o <*la3 11 

&Jj£> ^lp A^JJo ^UjULcJl jl OlsjUuJl &Jj& jZ Jo i.**ydl ( j^3 <3l 

:<fc4ci3 ^jl2j VlJ^ dUjk (j^\j Sj^.^1 
l^LUo (jSCcO CoULJl OJjk ^-Op' j^-<0 

(3^3 *A^" -^ 3 1) id I <> \j^ <> lj3 l^^fa d I I Jj& ^P 

<P^**o <Jlll>tdl d^>-^h (J^ 3 1 ^Uu3^l ( j-« ^%.***3 jS" <>JJo Us <3^oca 

.<ilc>wdl djj>-Vl 0*° ^L*3^h ^loj^ 0^ ^Uj^UJl \d J^o U>5^ 


3 


op 

1 


no 

\o* 

\ro 

Vo 

j/vi ^1 

YAY 

Y\* 

MA 

\** 

^1 

11 

Ml 

n* 

A* 

dJUl i^ui 


*5" 

1 



$ 


(_£jjtlll JjVl — oLj>l 



















oli yu&j* oLjLJI 


JiUJU^ <• ' ^1p ^ 44 —j 4 l 3^>~^h (j-° JjVl ' ^lx3j^ »*—i-^JU jIapV^ (jl ^Uu US"" \SV 3 

^1x3^ CxJlx3l o.i.ya3U ^x3l s\ JpV^ oU a5j 4Iw^3jX31 (j^^i ^3U3l ^1x3^31x31 i-flyfl3U ^x3l j! JP^Il 

1 1^) ^ IS^ U^2»<^^ I y^ 1 0j^y2O U3 1 3^ A^3 \j ^^ 31 4«-41 US** ^>c3 ig2»<^4<J UoU 4 l ii *^y J1 ^jmJI Lo l .3 U31 «%-^0*31 

/ no n* ^ro VO \ JjVlciyaJI 


3>“^ ilAP^M ^o-***-> US'" 4^ j}Q*/3A Oj^.ya.11 0A& 
43j^^Up /v^j ji3i 


\ 


YAY YW HA n* 
It Ut w A * 

T T T t 

-^-4-*Jl -^^aJI 3^4aJ| ^^4aJ| 

gtjlt CJliil JUJ1 JjSfl 


^UJI i. g .i fjl l 

^JUJ! ci^l 


/ 


1 X V ^Iaj31 L5^ A3j)3y2,a 1^3 JUb 133 4 BJ*op1 4juj^j i-SjJLp? 4j^U 1^3 A3j)fly2.<Jl oJjby 

:jl Ji>3U US" 40A^P^Il JAP *j Vjl ^3jiyall JAP jZ Jo CA^p- (i x V 43 yi^ jly^Xp-VU jl) 

. Ij^aAP \ V = £X V — 43j^tf.y3.31 ^p-y^Up JAP 

:j^Ij 

.t3^ol>^3 y+ ^ 3 Y^£^p^-1 43j^tf.y2..a Oyy^^ ^lp 4 43 U*w3 1 CoUUj 4j2j^p3^ A3Uj& 3^ ^ ^ 

J^4>o3l^ ^3U3l l-flysll ^3 ^y2Jo3l Loj ?^\x3l Jj^>o3l^ J^Vl 4.4ys3l ^y2l*3l Us 4 4jbL<3l J^p fl y? 31 ( j*a ** Y 

fJjVt 

V X V ASyQyZ# Cyy& L5^ 4I.fr U?*3l Ol*a^Uu3l 3Ulx5"* 3 AlP VU-a tw-sXS**1 l^yJLa i^\yn ^Y* 

5s«l 

Organizing Data in Matrices gi blULJI f^iu 

^3s2^J^ 4 (3^ Oyy^S^^A 0 w\»^P 1^ *^3^j2.y2 ^ JI Ap I ^ I ^ U»31 3"^ A Jo3 A3j^fl.y2-31 

^1 wXp-jj*a»U ojIp A3^pgy?31 ^1 y^yi3 ^ A3j)<?yg3 \ ^3 yj^j d^.^.>o jj^pgy?31 ^3 ^<pIa*31 

.... 4 (J^O 4(^» 4_^- 4 V_> 4 f £j.Jt.yS-31 l3j^> 3U 43J)tfyg3' ^-y^ll*3j .... 4->j4> C ^ C Sp^^Jl L-3jjpJi 

^Ip 4AjU$^ luSCco 4 jU ^3 ^2j> c^33i f Aiji^Jl 3>-1 j j^aA*3l Jp J^^ouil Ujjl ISj^ 

®JJ^' 

.^3UJt Jlill 4_O^sil ^3 ^ f oA3a5j 4^3UJl J J^-*Jtj jj'iM W ^3 ^Hj> ^ f j.yS A * 3 ' 

: f :43^pgyo3' ^3 


/ 0 n 

i r 

n- r- 


\- \ 
r 
r 


\ 


/ 


f j-a^U A3 ^ V V 4-iLya3l ^3 \ ~ j*JZ\% )1 

r J 3-^U 4 J V 5^«j«3!_j \ *_a.ya3l ^Jb *1 j ,^‘ * 'I 


0 


^IjJJ! J-AiJl - i_Jlkll 


j^ljb 
















! 4*0 Ip 4 <3 

^ \y^j) j x ^ Cy° j' o x ^ Ajpi C/* j' o x ^ jj^Cs bj^p j Ai*? ^ ^ A>jSCJi ^iji^Ji 


\r r\ 


JAi Ql Jqb <^ 

:^LLa ( jp I ^ ^ I = A3j)g yQ >cj 1 ^x>c^\ \ 

1 A^3> b ^ A3 


0 \ 




Representing Matrcies ylfi^y^JI J_" " ‘ 

:ej^ya)l ^ o 4jIx 5^ 4j\i ij x ^ ^J-a J 1 f lil^ 

C c . t r<rc\=j^ ‘(^^t) = f 

j t . t r ( r t \ = ^ 

f ^ j iT 1 ^^ 1^*3 ^31 Cj^UJI ^jlf- Lx^lji j^alflj i_3j—j 



r <r t \ =^ 
n = l 
r t \ =^ 


CjU 

< r<\=o* 


i r c\ 

* 





JaJI# 



rcV <\ = ^ 

' = t 


r ( r 


oli (\Qy2A Jl y^\jS> <^cS I Y 

• (^'-M 

r ‘ ' = J^ ‘ (^ v) = V V 


^jjllll <JjVl — oLw?LjJl 


i 

















oli yu&j* oLjLJI ,.lg «7 


jrf 

Jswo ^Js»a 



n 

\r 

A 

jjd^p 

d> 

w 

\r 


tJjr^r 

t^Aa 

\o 

u 

V 

v-tlw 

^JLi 



0 

jUu-Vi JjUldt :<.*= 11 pVi 11 o I Li IzljjJ I Y 

^ oLijojJjLJl j-a ^\j!>\ 

.*p&L>Jl Op>-pl ^plloa 

JpCj jl ^Ip c43ji^a oULJl oJjfc ^Ia3 I 

X *XPp£> *Lipa 

V 

? vr t j^aoJl 4^J U ^ 

JaJI# 

1 



la.**^oa 



\o 

\\ 

v ^ 


n 

\r 

A 

^iji jjX^ 

w 

\r 

' i 



rxr^kjl Jip^ji^i jUiJJSju^lrctiji^riJUft v 

W Y Y <_iyaJU 93 ^>-jaJ1 1 4^*9 ^ - 

J^i ut Jqb 

Cj\j j\—« ^j9 4 j^}\j oljlso^ c«L«j.uJ\j dJ-Jl 0^ Jjj> ji k—>jJ-« A*2 j V 

o c SjowU^J V * c oU jL^a \ * 

A c Vo c SijU^a \*\ ^*j*} :^jl>- 

\ * c oJoi\ <, SljU-a 

.l-Mjj&VI 3wX*J ULj CapI^£> \!Ljp <^U^1 ^pp p ^ oUUJl ^Ji3 © 

?^f<=Ws3 La c 43j) Gy2*J\ ^laj © 



£la§&Mdl f^l^wL >yLaa M[ yULJI fvJaid 





|— .apL^ / olj jLSCJU 4ilLM j-^Uj jl ( jSCaj IciiiLbJlj .bjjJI ( T 

p2 aJ aSUsM pLLji pLJl ^pl 

,p>lj2*aJl ^**p 1 L—)L)Lo P<*aJ A3j^C.y0.a 1 .(J^^xM 


i a)jjJ 1 i_> a]jjJ1 


%x)l 




till ^IjjJ! J-AiJl - i_Jlkll V U? 


4p UU1 j-ulljb 






































£brti 



S® 



^r 

(v)%® 

ro 


/ (-^-)%i 


JaJI# 

JJUj 3j^p JJiftj A3 ^3 J5^ (jl 

niiU j iSnV 

(P^3 43\^^p 43j^g.yg.^31 ^Jj kX*j ^jlS' 

J^pl Jqh# 

.gA^pV^ iw3^gy^U Ul^JLP ^y2 ^ 43j)gy2£ 'kj^^ (JliuJl ^3 C->UbJl 4jbiS^ Apl t 

V X V ^iajJl ^ip A3j)fl y 2cV X V ^laj 1 L5^ L5^ A3j)fly3<cJ' ( j*o ^vy2j ^ 

6&M 


Some special Matrices ^yfll^JI ylA^A^dl 

^ j :Jia 4-UP^tt iJkP ^jL*J l^i (wSji^aJi iJ^P ^1 diji^tjl ^ lAy^Jl 4 SjjS^a<JI I 

(V X r ^la.J1 ^1 p ^2 > j)&Y2' a ) 

(A 1 £ V) ‘(J^ 0 BA^pVI ^jjQ 3 AP A>-^ ^.O.yQ ^lp <SjP^^ A3j)tf y2»<J \ !i—.tf «/all 43j}g«/3,o ^ 

(l x \ ^lp ^iy 2 43 jj£y 2 ^) 

: ( Jil« lijflygl 1 3AP 3^c>P (^5^ A3j) tfy21 ^4 *a 3| 43 jJL^LA ^ 

(\ X V 1 ^ip A3j)tfy2,a) 

jl <kxJ^A (J^^j Js 3 j jli^l \j&jj/?\jS' A3j)gy2.<J' ^J£> 1 4.>j g^/gll 43 © 

lOU^gy-a^i ^Aiu*3 

43j)gy2,0 ^ ^ t V X \ ^lajj | ^lp ^ A3j}Gy2 a (* *) t \ X \ I ^lp ^ 43j)gyg,a ( *) 

4j^ gyg^ 43j)gy3.ftAj cV X V ^ip 4*^-iy2 43j )QyQA ^ 


o- 


\ x ^lp 4 jji^ 

^sJcy2 


c J)^^-43 ^.4.4 *.J>j 3 1 ^la.g31 ^y^Up IAP b cj\jLyz\ Ijk^y^Up ^c*>~ <k*j^A 43j)Qy3A 14jjl^ tfll 43j) li © 

: A3j) gyO^Jl ^ gy^U l^jUca VaA>-1 


(r x r ^lalU ^^Ip 4 j jia 3 A 3 jiyXo) I 


N- 


\ r 


j-OjJ J c J^-1^31 Ij jLo-a ^vJ)J5\ ^loaJl JJ^ Up J5^ lfc3 J4 4 j jla3 43 yLy 2 jz ^ 2 &> 1 0 wL>»jJt 43jg»,r3 4 ^ 

:Ol3j)gyg«J' ( j^ .1 1^3 


.'i<X>-j 43^gyg^a 


I ' 

* 

' ^ 


(• M 


1; 

\ 

! i 

i • 

1^ J 

c 


(') 


^j->^ (Jj^l 4_4v2Jl — oLwjLjJl 


A 















oli yu&j* oLjLJI ,.lg«7 


jl Jqb 

Aiji^oa j5" 


* (V o r \) V (\ ) J I 

;)© 

rxr JiJi isjA^aJl ^\ v 

fcSHl 

4iji^aJl ^9 ol^jL^a f ^3 j^2lP ^ jl5j cl j\^ jLjo 

I 


Equality of two Matrices 


•^J^J J : o' c5* 
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Adding and subtracting Matrices 
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JoJ^>d3 A^>*jla5 ^ll>J ^51 Ail^Vi JJ^P U>3 cSj^S^ 4j>-jJo lli^li>5-o CJj5^ 13^ -r ^ 
.AiLsVb \ s >^ p ^ dljolfl>-^ ^^3 ?Ao^<Jl Ala.fl.J1 

?4jj-4Jl AlgfllM Jo Joo ^3 oloUlJl ijwXpLd) ~t 

.Ax*13l &Jj£> 1 ^ ^ 


















































4Ja>cJl oLjUJI 


ui aaj Jl yUdUiLo J* m» 

Solving linear inequalitues in one unknown 

ap‘*J i3olbUiJl Jj>- jU ijj c Jo-lj ^ j-« 4 JjLiJ1 Jj>- jl 3 ^* 

: 4 *JU 5 l 

£yA+jl\ 2 \j 9 ^Lc 


• <^J& 

^ + v < ^ + fj^ 

lit < 

A 

•V 

% 

^ 1 


• >^J& 

> -© 



—>~ + u A _>- + f (jls 

v Afjtf < 

A 

•V 

% 

> © 


• >^JS 0 

© 



—h 


:o^C 9 ' 


CC^> cl 



IT ) 

jtj&A UU<Jl 

cJU IS! 

JuloJ /}©*-> 4 j 

U J©j 

JaP lfL>- 

4P j^S>xJS 

Cyji US' UDSj ilJlP^I 


if 

. 1*1 ■-■-■-■-<0 




:il Ja>- ^Lc- Ji® ^ 3 fj* 1 0^>- ^jjs J5^ 4£-.X>-_jl ^ 

^ + u>r + Lr 'f> L r + T v 1 

JaJI# 

(r i-‘\ + (r i< Lr i-^ + ^- Lr r .-. 


(7 - i/u^^ ‘r’ j~^) 




T-h 


H-h 


H- 1 -► 


^<^r- .-. 

?- > o- 

] V- J 00- [ = 3>J 1 4Pj^J>-wO 


© 

r + (J -r> (J - + i : JjVi oUiJl 
a -- tr r>r-i.\ 


+ \ £ A V + : 4 ^j \£31 4 ^jU^<J 1 

r-uA^-^r.\ 

1 ^ ^ •’• 

[l c00-[ = Jj>Jl APj^^a ]00 t V[ = Jj>J 1 APj^a 

[1 <A[ = [l COO—[ n Joo t v[ = Jj>JI APj^a 


r < 


iT • 


H- 1 - 1 - 1 - 


J^i L)l Jqb 


:.slAC-*^l Ja>- ^1 S' Olu JiJl 4Jiaj 4-4 Vi oUAcioJi ^ 


v + (J ->r + (J -r> (J -r + r ? o>\- (J ^>r v r^o + ^r 1 



tr 






<> 


till ^IjjJl J-AiJl - i_Jlkll 


a^LM j^ljb 




















Baw 

Solving linear inequalities in two unknowns 

(3^3 ijJ* *uia>Jl 43iU<^Jl ^3 4^-j.Ol ^ 

L^ V + V = ^*2 c4^sl^>“ 41>\4L« r + a .r <C :^i^3 ^ Jo 41>Ll,cjl 

.1^) 4ioJ^a 4Js^>- itaUca 

4jilaJL<Jlj Y + V <C { j^ 41>llU>A3 ^\j^\ 

.J^ULJ\ j5CiJ\ ^3 

c 4 i> liuJ \ j^JL >4 4 j^UJ 1 4 j^s 2 JuJ 1 ^ aIzc) J 5 " QI lio JJLi q 

4jilaJuJl Jo>- V + (j-4 V = JJuiMj 

V 4j| ^lp (JwlJ ^*l?.tf.la (J^H) 4$J 4iiq-q3l 

j\i ^ j\ 4oUlJl 1S^ Ul .4bLlJl J2 >u 

Jo 4»<P^ 4> 0 I ^ 4^^ 1 ^ <J2»cfc*w^31 ^ \soS 1 

.^Xy3..<a Us2^- \ {J^e^O 

m 

r + tr r ^ ( j<? : 4 ^jLi*J 1 3 s " **■£■(Ji® ^ 

JaJI# 

V + ^ V = (j4? ^4>Jl ^vjl IO ) 2 jJa^sJt 

£ 

^J 2 !u 4 bjl J^ 2 J 2 J (j I i—-'; i Q 

(^4>rjl I IjJ 

.IxlaiLa 



Jq^JJ 

^^~w<Jl ^vwij ^4p«il ^t&«vv<jl 
. Ja&Jl j^s oU yoy* JJ^J 

i 2JL> A£> y^Pya — \ 

.^4>Jl 

^ ^ LvwoJl J SJ3j &S* y^Pya ~ Y 

^u- jsA js. ^Ji 
l^J c-4*aj 

.( ^) j-« j^\-> 

^£ y J+**S\ JsjSj 4£>ySya ~V 

(wJl^JI ^s> ^xJl 
^Ju>Jl ^^JLl ^1 

^ y~~a i^.G^/a') ^o-%vJj 
.( Y 0)^Ulf)>c^J 



r- 

\- 

* 

j* 

\- 

\ 

r 



I ( Y ) Sjia^>tJt 

4^-1 laJij 1 

15\i ^3jia3l \#> 


o-*o\sd\ jji3 41>lluJl JS^J 4Pj^>x^) 13j& j jl) 41>liujl 4ia-H-l5\ oJjfc dJLi>- 




^(JjVl — oLwjLjJl 












































































4Ja>cJl objLuJl 


(r c\) ikHJl j\ j >Ui ^ 

4j^£2«La ^L> 


.4^Jl>- w^>-1 ^1p ^p ^-uj^LauJI ^1p ^p^ ^51^ (* c *) a! aiJl ^i>-l 

(U^Sfi oUJi) r + ^ r > ^ 

((* cO^xJL^^) r + (^)r > . 
(yi^) r > * 

>- c(* c *) 4la.fl.l3 1 ^lp ^ A^laJLcJ 1 (Jlla 

^ a!s 2 J 2^3 I 4 »J ^ ^ wO 1 ^^»cfc 4 x «ftJ I s_ fl yO ) ^ 


4P^c>a>t£ (. 


r + ^r>^ 

9 


(U^VI fcjUJI) 

((r ct) 4k2JL r + (r) v > r 

•£^> lM jH M.J^) V > r 





\ * ^ 0 — ^j\ :4bLlJl J^>- 4PWW 

J^JI 

•((3) ^£4^x31 ^ *J2 ^c 4**^3 1 lolo ^ ) 0^Ja>sJ 

.(^ 43^Ap jV) J>ya£fl J^>o \ * = 0 — Y 


r - 
r 

0 

* 


\- 

* 

r- 



l fr AAZLu x d 1 ^£4^x31 ^ J2^wfc>^3 \ c*L<^C*c>J 

->■ + ^ 0 “ Y 

atal*a 3 l ->- cj^l ^ c^>- 

Y- L r , T = j^*** + c^ ^ _ = 0 - : oj^ 


.^4^x31 ^£4<x^>3l ^yj\s>-~ 4^-1 ^1p ^x3^ (* c *) 4la.fl.l31 ! ( Y ) o^Ja^eJl 

(u^Sn oujd \ ^ ^ o - ^ y 

(( * t * ) ^kaJL jJ? yu) \ * (*) 0 - (*) Y 

(c^lj-^>) \ * ^ * 

4la.fl.J \ 4 j 3 £jsl> JJ \ 1 ^.flyfl) t 4Pj^>&^ C.^.^>- c ( * c * ) 43afll3 1 ^ip ^ 4fl3aLoJ 1 <J^3 

.(J ^4^x31 1a.fl.) APja^vo U ( * c * ) 


Jaj Ljl Jqb 


Y > 


lT* r “ 


4J^1 oUjUiJI j-o J5\J 4p ^>syjz C 3 L 0 Jiu Y 

°- L ^°> ( j^V 1 


£0 


JliJl ^IjjJl JvmJI - cJLkJl 


Ac-Ulall j^jlljb 


#© 














































e 

^ Ojji dijl lauLp CilcinhV t 

l)j* JjiMj *\jJii £A (J-* t 

S^j>J\j jl^y>Jl aJL>j^>- dljdSlpj c^ol dlxL>-^ 

JaJI #> 

^ la>Jjljji dd$s^j ^x)l oUljLSOl = j-^ jl j^ 

\jb^\yJlj dij5su>J = (J^ 



.(^jj5\ ^J\^ jii3l) *1j-di3 ^ya3^ AoJl ^ Jji3i <j-d> + j*a^>J 


I $4 yA 


(j-^ #, ~J 


! Jaj 


iA ^ (j^ M + (j** A ic^xS"! 

• (^^ ^«>LmJ| A3^\£' ^J 2 X^m«A Jg 2 ^Q (3^®^ ^ = N "\ “ 1 “ A ^ U2lcfc 4 u31 

.olya^>vJl ^ aJL* A^S' *\jJ* dUSCojV A^ CA-p- c^yl Jo-^h jl^Jl Jsaib 

iU-jJl Ols^b4 


~D 

T, 

"b 


1 













V 

Q 











c 











t 











T 

y 











1 

\ 











1 










cT* 

w 



\ 

r 1 




\ s 

f / 

^ 1 

l 


r 

n 

* 

a- 

r 

* 

r 





(* <. * ) A^g^' y£>-\ 
<? 

ia > (*) n + (•) a 

(^_jl j^) £A ^ 

. ( * c * ) Ala.fl.l31 ^yL>o ^x3 1 Afllau.^1 1 (J^l 

3 )^ ^ 1 ^ 3 U 113 ^-^ 

3 j-o ^>3^ ^ j-° ^xS^t ddSC^jV a3U 


?3^Jl li^l 3 ^“ 3ji3l jjo ^>5^^ ^ 3^ .^ybj^Jl 


dLo-dii) QjO ^inJ 0 


^Jll^cJ 1 Jsi>Jl Cly>d ^1 (3^ AfllaJL^J 1 3Jlla^ 3®^ iCo\^J V — ^j-®» — ^ (j *2 AoUx^cJl 3^^ '^oLi j 1 /^^ 1 i 


?dUS cuJlp ^Jl5" ?v- 


L^ 0 = ^ 


•-V t tJ ^ AJj>- "l, V 0 Ojjum 3^V 1 t 13 / Li^3 \ ( j-o A ^Skjs> ^>j . djJ- 0 -U.U.oJ L izu jJ 1 V 

^ wX^ ^^^3 4 V 0 I ^3 Sj ^ <— ^■*■'>0 4 Ji" d u ^31 0 w\j& ySS-*** f* ^ >31^ 1 1 ^ ^3 c A^^- V ? 0 

?^j3 3 ^ 3)^ W3^. j^ axSC^j ^x5l 3 ^^50l 


n 


^j->^ll (Jj^l — oLw?LjJl 










































®L_ (i - r)u-jjL_oj zm 



'+0^0^'* \+ 0 *< c a-'C ^+ tr > 0 <5-Y \+ Lr > J o~) 

ZjL^i i Ci y 

[ (• c\-) c (<ur) < (\ t .) ] r +Lr r<^ 1 

[ (.«w) « (^r) < (\«-) ] r + ^r>^ v 

:4jUl oUA*l«3i y* JT 4£-_jaa>vo «X>-jl T 

i> L/S r + cr * r- Lr r< L ^ v r + ^j^ i 

cAJdaJl JjljSl 4Ju>- JauJ uiUai jjJ^3 j Jijj j-i dkl j^ssl :<^JJLqIjlUjoJLi injjJI t 

4Jj^ 31 Jjjj yjs 4jiDl cOl^-Ja>- 0 4-o_pl l3jJ (j- 4 (j-aJ 

dUSCaJ J5^ 4jj) ^So c*Uj jjl Jjjj Ij-i3 i ^5^ £A (»3^*s Jo jj' oAjl_J iuCj> V 



tv 



JUl J^ill - oJlWl v bs AcUlail jajll jb 


a^LM j^ljb 














































































LuU <u^JI 4 LjUmJI ^ J* 

Solving Systems of Linear Inequalities Graphically 


: 


nnJqLoj J-OlC 


j^3j cJwoUcLa ^3 V ^ ^ Jj>- Jiu * ^ 

.jJL?2 S $\ JjAJL Jj>Jl JjilaJla 

^ uj, 

^3 \ — > <oljuJl Jj>- tolo (J^ 

J jUU J*>Jl 4jilaJLa J jJ c Jo>UcUM 

.Uca jJL?2 S $\ 1^3 Jj>-1 Jo ^x]l jjilaujl 3J^>- 

?(r) JJo ^3 l^loJo- ^x5l JjjlaJLj 1 JiUo ISLo *■ 1 
.dJjoL>^^x3 .Uc« ( j^1oIjuA 3 ^L>- l^JLa Jff JiUo 4jlil>wa loS> O^J j£>-l "’ ^ 

dJa^l OUiUmJI f«Uu 63'fl 

(JjSC J oUAjlJl j-a liUij Uc« j£ 1 jl jlloLjU JjSvO 

.JoboUlLa ^ 


J^iQI Jqb# 

^ ^llai ^\^J>\ J»>4 ^\jj 1 j5* >_a.» g j dl^SCsj ^ 

l**Ai)L*!aH 


v 

> 






> 



T 

" 











* 


cr- 




* 


(J- 



r 






r 













i 






i 














• 


O' 



l > 

* 


£ 

1 


r 







lr 


^*5; 3-Xj- c JjllJI jSs-iJi jj^a 
At-y^sy* JiaJ 

L*0 ^Ui3 jS" J>- 

* < ‘ * < o* ^ 

<o* V 

• >o- " 
><r a 


> 0 - 

<0^ 

>0- 





























LoLo <ula>cJl oLoLjuJI <LoJaj| ( Js>~ 


LuLu cuia^JI y^UwJI *>o f«LLi J* ^90 

Solving a system of liner inequalitues graphically 

Ujfc olbUla J2>J oUA^lJl ^Ui3 Jj>- 

oJo-lj JfT Jj>- AjdaJU (JJdaj) ^>- ^x]i 

1 ^«o aS^^c*.1 Aj 2^£2»4^3I ^)^^C»<3 c1 wX^~ ^^ 3 

^UiJl lij& Jj>- 




n-> j-r + u* 


n + 


lT* 



V ^ :C}lu oUAslJl ^Ui3 Jj>- ) 

j^ji# 

Jj>Jl 4.fl)a.La J j3j cCjLj ^3 4JjUla JS^ Jj>- 4Pj^>^a jla • ( ^ ) o^Ja^Jt 

i v < ^ ; Jfi\ kLuJU 


(Ju^alo Ja^-) 


Y- 

r- 

* 

tT 

r 

* 

i 



AJoL^uJl ( * c * ) 4la.fl.l3 \ 

*U3 ^Sl>V (^111 ^J£» .*. 

N JU J^V»Ak2i 

\- > ^ r + :SJlsJI £jI~JU 

(^lailoJa^-) \— = V + ^JoJl 


Y- 

\- 

* 

tT 

0 

Y 

\- 



4JjLx* 11 J^Ha>oV( * c *) 4l3.fl.il1 
a!^> fl ) 4*3 ^L>V ^Ul i-fl yfl> ^ ->j^ J*>Ji 4Pj^>w« .’. 

1^3 ^11 ^js>j c^Uil! oUAju J^>- aS^lLJI 4jjjaJuJ 1 3Jo- !(Y) B^Ja^dl 

3Jca ( j*^ < LlaAl (J^^ 4Pj-ftJ>wQ J^SC^3 c^UiH J^>- 4 j^£2JU JJUj 
c A^aJi3 l^o 1 Jc>s^l ^SCoj ^ S^Uall J^>- 4fl.la.La ^*n!> (Y a)aS.J 1 jl Ji>-V 

tdS^ ^3 (Y ti _ ) 4jg.S.JU (j^ c j-u) ( jp ( jhj'^2ui\j) 4j>t^ j-a 

<? 

i + (i-)r < r 

(vM Y- < r 


N-> (i-)r + Y 



H 








ISJI ^IjaJl - ^JlkJI 


4C.UUJ j^jlljb 





















































jl Jqb 

^~0^' > O a ‘ '° ^ C^° + O* ^UaJl J»- Y 

ibw 

i :Cjlu *ula>Jl oUjUx«J 1 ^Uaj Jj*- Y 

v^j^Y + ^-r- 

J^JI# 

• J^Jl 4gla<^ j ^3j cCjl^j ^UiJl 4 JjL^o JS' 4£.^*j>i£ j£a :(>)s jja^sjl 

(j^ ^ ^ (j^ 5 £ ^ujLjuJJ 

(J-s^ 5 ia^) = (J^ 5 ^ 


r- 

r 

* 

cr- 

r- 

r 

* 



^ jj £ s>o I jJ ^1 p ^-Hj ( * c *) Ala.fl.l3 1 

^ 1 Ala.flj 

(r-)l<(Y)i:jjO 
( v i^) \r-<A 

^Sj> ^£jJl (^^L4ccJl LJyg) J S"^ AP 

N J u (r <r-) AksJi aJ 

v^j^v + j^r - :iJbJt i^LuU 

(iap»-) "\ — = (j^Y - ^JoJl 


r- 

r 

* 

cr- 

1 

* 

r- 



AoU^oll ( * c * ) Ala.fl.l 3 \ 

r J U (* C*) a 1 s 2illll A*3 ^ All ^.Qyo') ^ 3“ >5 ^ AP^<>fl>xS .*. 

.^Uajll A^laJLo 3^-* oloUx^ 3^“ AS^lJLall A^iaJLall 3 J^>o ! ( Y ) oj)Ja>cJl 

. 3$C J I 1 ^j^*.nb***d \ aS^^*oq a^3s2»^ wX^-^> t ^\j ^^3 ^ ^ 3 1 ^ 1 3a^-^Aj^ 

(j) = Uca 3^ AP^afl>xa .*. 


Jaj Ql Jqb 


^ : WW aJ^>J1 oUj>UiJ 1 a3 J>. J^jl V 


0 ♦ 


^jjllll <JjVl <-ju &.Jl — oLw?LjJl 

























































LoLo <ula>cJl oLoLjuJI <LoJaj| ( Js>~ 




A * ( jp S>j Ja>J' J 1 ^? JjbV ji <wO>o c JiC-iJl iulal^oO SjJgL>- oUi^ j>- Jo jJ Q LoJ L JujjJ I ( T 

?5j.Ja.>JJ JjSCcwJl oUuVi Ui .jllal YA * ( j£' Jo joV jlj d 

J^JI® 

,'0j I = i^ 41 

jllal Y'N • »U laysxaJ' .Ij^a A* Jjia3l Jajjl 

r\>^ J ^r + (J -r a-<j^ 

A* ^ (j<a :*ula>Jl oUA*l<Jl ^llaj JjJ 

r\- > jar + ^r 

: jh)i dusc*i 

oUlOjJa^- jUjI • I <CjI~uJJ 

A- < 


lioUJl ioLiOJ 
n • ^ jax + ^x 

CoLolJo-Vi ^ 

-J* 

^ 02^Cfc<x^3 1 

r\. =J ^\ + ^\ 



(J^P3 (J«^3l 

A* = J* 



\ 00 

* 

<_r- 

Mo 

* 

\ 00 



1* V* U< 
^i<JL» jo» yJl 


r 

\ 

* 

<_r- 

A* 

A* 

A* 



(y* <y*) iksJi^>.\ 


A *< 




(Y* <Y*) ikHJl j^-1 
yv > j^r + j^r 
n* >(m)y + (y*)y 

( vW n.>A. <^> A ' sSr - 

iwAyO.) Jj>Jl ipj^J>^ (J^^ ipj-€0>^a 

^J U (V * cV *) aIaS.J1 4^9 ^ J U (V * <,V *) a*s 

.p i^>w*£?^cj 1J 1 4 j^£2JuJ \ ^ \ ip ^C*>uz ^->j^ Pi ^ =-vj^ J*>J t ipj-o^-a 


JjJ Ql Jqb <| »> 

(j^J ^>- jUol ii^Ao Japl t 

?^ylJo-^h lajb Jj^h ^3 Jj>J 1 AilaJU ^o 15UJ 0 



o \ 






JliJl ^IjjJl JvmJI - cJLkJl 


2r»-t ; U\ j^jll 




























































S^Li \jj 3 i 4 j>-j 51 ollaiUvo ^31 jtfSh SjU jJ a 3 -jj ^pUj ^3 ^ a 33 b .bjjJI (* 
jj <oIp3 x ^p JJ&V J-3L5^ S;333 ^3j^ *33S ol jZ3 c^Jl5^ ISU cSjL-^Ji 

Ju jj^j ^^xp3 ^p ^Jl ^3 jio ^>o ^Lp Sj 33J ^p\i *33 olji3 c-olSj <oIp3 v ( ^p 
433- o33ia ^13 1 .oI p3 a j^p ju jjV C^j> 3^x15^ 33S ^S3j3 j^j <oIp3 1 j^p 

.^UiAl iijfc J*>- AalaJLa 33 c3i3^3l iijfc 33 j 

JaJI# 

.C-^Ip3j V ^P '*"-■*3 , 3j V^ ^p 3*3^ 3^3^^° ^Lp oj 3 3 J ^^3A 0^13 Ci->\p3j ^wXp .^^33 

.V ^ ^j-*^ ^ V 6 j33J ^^33 C»jIp3j ^Jp ^j-^» 3 ^j&^jJL) 

^ip3 ^p Jj£V Sj3JA ^pli *33 oIp3 ^jp i^pli 
C-^Ip3j ^i-XP (3^ 3 (3^3^ • i *—*3*3^ "\ ^P 

1 ^ ^ V : jjSCi Sj3JA ^pli 33 

^—j3 , 3k A ^p ^Jo 3o^> 3^3S** d^Ls3 ^S3^A 

A ^ 

c33 Cl33 033l3 ^jA Jff Jj>- 4Pj^>t£ Jiu 

tS 

?^Ui3 ^3- Ji^j ^Ua3 3>- 4jilaJLa ^3 lJ^ ^JJ 3 



\ r r t o i v a 

p*>L^I o^li oIp 3 ^wIp 




33 o33 1 t^pU) 33 j\ip3 .^3V 33 oIp3 o t^pli) 33 oIp3 V 

.^3V 33 oIp 3 1 c^pliJ 33 oIp3 X .^3*V 33 o33 r c^pli) S^Li oIpU o 


dLoHnb Qjo vginJ 0 


jlT tal3 l$\^ u ^ 1 ^m> £A ^ ^-3 3 Sj ^jJ ^3 ^1 ( 3 "^ 3 ^^-^ ^-> :<j-QjoJ L izujJ I 

c^liJl j^> J5^l ^jU- Uljj>- ji-5j «JjVt j^ 3 oUl^>- jL^" V ^li>o jl>u3l 

£ 39 ^ 3 ^ ^>- 1^)1 3 ^ 3 ' 0-3p 3 ^^ jW 5 ^^ aa3wX^4» (^331 ^^31 33 

j\^s>~ A 3^ 3 ^Jj col^p>-1 

.3.3^3113^ ^hyo> aAh>^\ o3331 3 -0 ^3l> <^sS 'I I 

.4j^c31 J^13l ^UiAl lAjfc 33 JiLa ^ 

.^UiAi 13^3 ^3- 3 j^3* aIs-Hj ^ 
.^UiAl \Xf) ^3- 3^ 43:3 ^ 




o Y 


^j->^l (Jj^l — oLw^Ij^I 





















































LoLo <ula>cJl oLoLjuJI <LoJaj| ( Js>~ 


(r - r) u-jji— oj 



Jj>J1 4jilaJLo a 3 ^yU i3 i 



:JAU1 JSCiM 

r<^ + Lr v 

-1 

V 

+ 

s 

0 

-1 

1 

S 

\v 

S 

-1 

1 

s 

A 

<% 

4 

r < j<? + * 

i 

s 

/A 

% 

A 

b 

1 

i- 


i < ^ i + ^ 
V < ^ i 

' > “ o* 


:Cjlu OlbUlJl j-a ^Ui3 JS" J^>- Y 

V i ^ I 

u^^v + ^r VHh^>^ 

L ^r + -\> J ^ Y-<^r + ^ 


i^a^M ^u >0 (jl L-v>-» 1 * OjjJS l£aj OJ^a^J ^iapl Y 

4jt>^cJl 4Al*4i^h 3AP JjL>V Cw>J c(l-j) L5^ Y c(l) ' qA ^ 

4jU-V JSIS^ 0 c (l) J$ Jlj^ J5" 4 jU-V JSIS^ 1 *L& CJijJu^l 1SU .iilJl \ * jP Ha jja 

?4J»P 4jL>-V^ *Ujk oJjU*- ^3 J5" ^y ^5"" .(^) 1 ^y Jljy J5" 

lniilill jiSnill ( t 

.^■Jilfc^a l^>- J^Svj> yJlj cA^iaiJl OlbLlJl j-a \Jo\ii3 ^1$^ 1 I 

Y ^ — ^y cX "x + ^y* Y :^llajJl ^y ^b\so 4la.g.> ISUJ ^-w*3 cyLo (J^a^ 0^5^ ^ 

.^Uii3l l»i^3 ^>- 



or 






^IjJJ! J-AiJl - i_Jlkll ^bS 


a^LM j^ljb 
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Scalar Quantity 
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Vector Quantity 
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Adding vectors 
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<uUmJI yU^il 9 Myball yU«JI 

Scalars, Vectors and Directed Line Segment 

1 JiU yp ^ou l£* 3J 3 ^4^*3 1 4i^ca ^3 ^ ^li>o V oL»o5^ 3li& 

wX^-^J 4jl ^*p . (^1^3*33 4*Xp^ 4^3^333^ 4jj<.^3 3^ 3^ 

AP^-w c\m^*m^3 ^lp 3*^ ^33 4*x33 4 tf^y^3> ^ ^£^^-3 

i5^>o .[^2j\ ^\j j}\ dL>J 1 JoJoo t*_^>u Jj (jl^Ja33 i5^>J GlS" (j-«^3 ^3 j^33 

f ^ ^ Sf 

4»ip \j&^j\j (^-ill>o ^ip SyJ)33 Ojj53l^ IjlwXjLa (J- 4 '^) 33 ^Aj>^33 

.ol^o5333 j-o y^py ^13 U)l jj>o 1 wX$C&j .I^lj>3 1^aI>jU Jj Lajl jJuj ij^cJ 

Scalar quantities dMbftJI £lLtt£JI 

... i>-3*yx33^ (J^3a33 (J^° 3a.tf.$ Ij&jljJLa ii^acoJ l^LoJ ^wL>vO 


Vector quantities AA^wdl £Lm£JI 

... ojJ53lj apJ iU IajIjJLs liUj 3Jos£> oUx>5^ 
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The Directed Line Segment 
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Eequivalent Vectors ut^fcUll 

£^23 jl f (j-° U-«x>- jl 

V I ^ -L^' Lpi r ‘6^' (Ji 1 

f ( j-a 

3 toX^J wX^O I 1 toX^""^ 1 tw<>3 I ^g 3 L , J | 

J 1^ ^ ^ ^ 1 4^^A«Cfc 4 C^J I I 

• J J ^>sla l&l (JJ c, ^_J [ l^JLo JfT ^3l$sJ 

(T‘0 = JJ -.- -*i - v f -oicS^ 

II vt II ; Oj£>J 


. Jjl? ol as-j o = v (r) + v (£) V =|| j j 11=.= 11 -®»i 


j"ii 


of r 


J^iUlJqb# 

:JA*JlJ5^Jiy © 

aIgQ) ^J[ _>- Al^.g.xU ^2^a}\ ( j^P 

.OjL*^ *-> <J 

•->■ j W J5" 

ol^>slcJl J^lojl o)a.>-V dUJ 

j5w dAJS T ^ 9 (j<? t,_j-) U~>- (j^ <.^) aJ^JI 

:^L US' Cjl^>iuJl i_ sj^ju 



^ L^wLp ^J3 jA^qJI j*ygJl^ ‘ y*' A£> !cl^l^>&X^Jl 

.ol^bU 


•■& . •• t/' ‘ 'L? ‘ 0 c _o jj^j3l «b>-b ol^silsi) JjsjJ 

lASUaj.(o c>) = 1j c (VcV-) = tT < (r<r) = tr 

Adding two Vectors Algebraically (ijj^ (jiAAi© 2"®^ 

V ^ 3 (rC^ 5 c r<-^) = V ‘ ? C 9 (\<-^ S^) = t 

: 0^i 



j^aJl Jws^>b»J y 

jUjI ^j. I j^jj 


r C 9 (rO‘ 5 + ^‘ra‘' _ Uo-‘')= V + t 


Vo 


(o (A) = (v + r- t o + r) = (v co) + (r- <r) 

JWI J-AiJl - i_Jlk)l ^bS 


^UUU j^ljb 

































































+ t = 


J = 


^^3 + | Oj^i, ^^3 C ^ dj^afa 

| + <-j = t._> + | ^^3 ^_> c | ^Jl^J JldjVl 

j>~ + ( ^ + | ) = (—>- + ) + | Oj^i, 3 _>- c <_> c | J& jl j-u^t-i)! dj*a\j- 

~ = ^J+ \ r ^3 (• ‘') = ^J J^/^3 ^j~~ J£J 

f +( t -)= j =( ! ")+ t 

jli + © = tj + jlS" lil Y 3 ^ ‘ v" ‘T" iiaNli-l*’ 


= i_> + f jlS" lil 


Multiplying a vectore by a real number uiUAi *** dAi© y>a 

© 3 (t/ 9 ^ ‘lT ^) = (j^ ‘(J - ) ^ = I ^ : £_ 3 ^ J&j ‘©3(<j^‘u-) = I 

(A t v) = (i- t r)r- < (•(•)=(•(•)! < (y<r)= (<\<i)y < (\o-n) = (o- t r)r :*&*i 

sAdQl ja\$Sii\ uyai\ AfUaij 

t;^ + t^ = (v + T)^ :o^. 

T^ + t^ = T(^ + ^):u^i C^S^J 53 < © 3 ?J&:^ 

(T r ^)^ = T( r ^ © :o^d ‘ r ^ 9 tj^ 

^T 3 “ L5x3 t 9 u i | L^J 

C ^ 1 <-r Ji»jliy*lj- 

^ = | *o^ <—> = | ^3 jir 

( r ij^‘ r ^) = o (\0* ‘ \0*) = 0^" 'Hi *jl 

.(d-J^JI ^IjjVl 4^U-) r j^ = N j*» c rLr » = ^ : jU 

. \j ^i^j c ^ 0^ 



<-> < f Ju (o <\ S) = _>. j^s- V 


(r<i) = tJ <(r-<-i) = © jlTlil © 

vT-'ff' J^-j' I 

JaJI# 

(r ci)r-(r-d) r =t3r-jf’ ' 
(\r- < *) = (^-<\r-) + (i-<\r) = 


c 9 r i) s i3o^ Vr ^ + f ^ = ^ V 


(rci) v i3 + (r-ci)^ = 
( v 4r + ^r- <r iJi + ^i) = ( r 4r + v Ut) + - ^i) = 


(_£JjVi — oLw?LjjJl 


vn 








• 

(Y) o = v ijr + N ijr- < 0) \ n = r £i t + N ih 

v-> Y + y = ->- .’. V = ^±S c y = ^ ! jl J&XJ ( Y ) c( \ ) 

lN ill JqLa # 

(\i c v) = t (0 <v-) = tr ,(v <r) = T jlS' lit © 

->- ~ k-j + f c y c (_>- < ft t 

. L--> c f ->- ^ 


Unit Vector .!i>^Jl «jLw ja d^M 

. jmwLwVi SJpjJI teid I jAj. ujlJI 



'-hj** o* 0 ‘*) + ('‘')o" = 

"O 5 J* 5 + -O- (J - = 

V (j^ + Y cr , V = 11 -<= 11 '-o^i3 



vv 





(•‘0-)=J * (r-* 0 = 0 v 

(v t r) = tr CD 


JaJI# 

r-t^ 1 = tr v 

^v + v = tr CD 

t^=t© 

-o* ° _ = j * 


- i_Jlkll ^bS 


a^LM j^ljb 




























jl Jqb 

I I ©*A^-^)I <0V Aj A ,*}\»3 1 -•■! >L^>vw31 £ 0^* ^ 

(. cV-) = ^ * (v,r-) = tr * (\r-co)=tr * (£<r-) = tr I 


JLloi / 


a 




lT“ 

- > 



• ^.P \ OwX^^jl A^^toXj 0 

ol>ol ^ apLw J5" ^ * ^\ g &) SjU^J 4^Ji^juJl ipj^Jl I 

.(3JL>Ji V * o\s>6\ ^ 4joIo Alai ^ jjj-> 3L^ 0 * 5^5 ^ 

J^JI® 

.((j^ ^(J^) = uj SjU^Jl 4Pj^<J ^2^a}\ 4s>d& (jl {J<2jJl> I 

* = <■ = L r'*’* 

~o* ^ * = V 

((J^ t (J^) — —>- olla^cgj \ OpiiJ ds>£^ ^j*2jJL) v 

c r\ro = °r-b>. o. =^.\ 
ro = °r>Uo. =0< 5 1 
~o^vo + rVvo = _>• 


J^J ul Jqh 


J5^ ^jc 4^cuJl 3»\^.^3l ^^>cio ^>-_jl *v 

.i_)jAj>JI &L>J! j^jS * 4iL^a 4^-ljl I 
JLm^ 1 * oL>Jl ^Lp jJ>J£ * l^jlwiJLa S 


Perpendicular and Parallel Vectors 



UAjuuiij jj 

odJ 3 ^ *j ‘ ~° 

( r o^‘ r ir)= o c ( N o^su - )= -“ 


j // - 

= 0Ui = 0Ui; O ti 

rO“ mT v ' 

= \<J^ rO - ~~ rO^ \0* Oj^iJ 



(_£jjllll (JjVl — oLw?LjjJ! 
























j 1 jlS'lil-T 
= r @ Ui x ^0 Ui :jli 
N- = I^x^ 

rcT' mT 

* = r ^ + T o" o^j 

(a 1 £ ) = _>- t (Y't *\— ) = t_> < (i < Y) = | jlS" lil I JzLiJJ 

.\y^>= \r + \r- = r x i + n-x y :jV 

= n - n = t x t - a x y : jSf 1^//T 

,lji^5= V£+ Y£- = A x r + i x n - :jV ^ _L t7 




i! 4^»s Jo-jli (£- ci!) =i—j c(ocV)= | (jlS^ 

•triT v .tr//TCD 

JaJI 

l^i^> = i) X o - £- x \ :yb ^j \jU // | laJ^P I 


A 

o 


= ^ ; jj^dj 


= £) o - A- 


= i- X 0 + £5 x v :^J£» (J^ -L ( 

\ * = £5 :jj$C j = V • - £ 5 v .-. 


|“ 1 ^ c^ltJ ctJ//T:o' (Y ‘Y') = ?" ‘0- «1) = tJ t (1 <£-) = IS! ® 


^3 i3 t( ( j^ c^) = _*« jlS" ISj jjl h^ll 
(j^ ^ ‘lT* ^) = (j^ ‘lT’) ^ ^ : 

^3 j j —£ . ^ ^3 c 

Ill'll • 1^1=11 ^£\\ -OJ&J 

* <C i3 jS3 —a oL>Jl j^cA3 _j0 i3 oL>Jl 

* i3 JSC3 _^o oWol ( j^5Cp _^o i3 dL>J1 







J^iJl - u!5 AcUlail j^jll jb 
















:*&ui 

(r cl) = (\ c\)\ = tT r = y :oi» 0 *v) = tT lit 
(r <i) = (n cV)r = tT r = tJ 
(\-<v-) = (\<r)-= tT- = ^T 
(^-<r-) = 0<r)f = l:f-=T 


/ ,1 1 


Lz _ / / 


/ ^— >4 



/ j / 



/_!_ 

/ - 0 

fj* p / 

/ / / - w / / 


p 7 1 

/ t/ / / 

<~>T / 


JjuuI Jqb# 

.jJbliala ^y^b\ oU jlibUldl aSCjl)! a 
4^^ Jo 4-JUJl Jl ^kaJl JS” jf- J^e- :^j\ 

(J c —« 1 

^ 3 : e v tJT 1 

^ 3 ® 1® ® ^ ® 

1J h ^7 c 37 3 

. L»«fa4» wX^J^ J | L J = L J | 0 ) 1 1 . L> Ij 


dloitLD QjO vQ Q^ 'j 0 


oJo^l J5" »^j5^ 1 



A ♦ 


(_^jjllll djVl »w<L/2Ji — o®jIjjJI 













































































9>Z (r-n u-jji—Qj ZW> 


V<j5 


laJL 'S 1 ( jjO wX>-jl c("\ — 4 ^ — ) c (® L ^ ) '*—■> < (^ — ^ )f • wLaUcla ^3 ^ 

.IgJLa J5" jtoc« *X>-jl c( * c * ) J ^laSl) _>- c U c f 

ObX^^] \ 4*J\jJl iwjl-^^vc^3l (3^ 0"^* ^ 

. (1- <a) = "3“ v . (r- , 1 -) = ^ CD 

. (T\r<-)= T d . (\r-<o-)="5“ e 

. (T\r-cT\)= V" ^ . (-<T\r-)=tr A 

:4*JUM ^laj^ 1 Sjj^ygM wX>-jl X 

Sp A+ -o- T\a= 1 

-o^ "vAt+ ^ _ ^ r \v= j v 
: (\\<-) = ^r c(ocX-)=^ZT t (r- t r) = ^f~ jlTiSid 

3^>-j3l ^j£>da di'ijo 4jbJl 0 I 45 OJI jj-a i_-’^S" 1 I 

(V + V)y‘ V- V + T~ * V^ 


5W.U 


i -=r o*- 


'■{j£- j-^c >^431 6 Jo-^3l Jjs-jl 0 

• el>ol ^ , J*/<S 1 * U&jljJLa 4.olft".^.a AS-j+u I 

• <_J_j^>- f • el>jl Jiy O V * UfcjljJLa oji V 

JU>-*iJl oL>Jl ^3 ^%-^i * 4iU^ * 











<> 


till J-AiJl - i_Jlkll 


a^LM j^ljb 















J 1 j ? 




:jlcJl(V-<\-)= J t (r —.£)= j t (\ 4 o)= ^0 jlTlal © 


J // ^ V 

Ti 

^0 t 

*\-= J < 

->>5 £ + - x / 3 V = ^>3 

j\r i5i ® 

-%/» £ = \2 <• 

A - f = J 



j // ^ jlcJl® 


J II ^ j\5" li| ^ 9 f V 

j _L ^ jlT ^ 9 cj Jjs-j' ^ 

_|_ ^ Ja * 


aJWI 4^>-' ^ulaa)' (j5^ j£- .4jjj\ia^o y \ oU aAjULoJI ■aSC...« J ' A 




(_£jjtlll <JjVl — oLw?LjJl 




































n.y 



yLU*<JI iji yl ilfl'lll 

Operations on Vectors 


Adding vectors geomitricaly 



j" 

i 



































1 










/ 





f 





f 

£ 




i 





/ 

6 








\ 




V - 






V 

-> 


cT- 


\S* 

f 









[UMSii 



Triangle Rule of Adding two vectors 



j Jiu>J 

(o c \ ) = J c (V- cl) = 

. j + 4j jL 4*j> Lo 1 

1SU> liLa 

uUi 3Jt£ld 

J) ->- > C — a L.> f 0^ 

^ Alajsj u 4laiJl 

. J A^uij l 

1 AliLoJ <j + _« *0^ 

->- | 


lS' -^-f = 6 + ^ : oi^ 

JLi 43^*31 04j£> 

e 


.1 ( j-o ^pxi3 SfUiJi i * * <, V * * 41aL^ ^Iz.g.') \ 

.^\^i\ ( j-« ^x>- 4iuLJl ^>"01 

JaJI# 

\ * * JiuJ \ JfT jLl^U ^ 

^%-yV ^ V * * ^%-yvV . . 

. _>- | = _>- | 4s>£ja 


lS' 


AsJI ^IjaJl J^JI - vJlkJl ^>\£ 


Afi-Ulall j^jlljb 


































(^>0 = -^ f ) 5 j]g<« J\j _>. | Jji? -X* 
x ^3 J^ 2 ^ = jLoca " ^ 

. j^a 0 * * = \ * * X 0 = 

. 4 j>j 3 ~ (^) ' 11 ? = 0 : 4 j>-lj^h oL>Jl 

.(3JLm^ or dL>j! ^ ji# o * * iiiL^ ( jp j^cJ .*. 


j^iuljqb# 

JUi^i 1 * » 1 >J 1 ^S~ ^ V • 4 iL»va el>Jl ^ ^S~ A* 4 iL*va f ^^<Jl ^ 4 ^>-Li o 5 ^>J \ 

• ( A>-ijVt oL>Jij j\ JJLa (^j. jl ^ 



f —> - > 

f ' > ^ < 


■> 


(Lft^ly3>wa U>^su>^ J c, —a ^^>tla ~ ^ 

.JjliLji 


J laSiM c^lS" ( j^>^ia JLi Sj^pU 

•^b (Ji 

_>. [ = _>- <_-> + i^> | <bliLcJl L5^ 


(ol^>CuJl Jjl>uJl * = || = | ^_j + ^_J | 

(*_J | \ 1 | . *. 

trr -= Tv o\J\ 


-r 





djVl ^_jL/ 2JI — oLwjLjJl 

































Parallelorgram Rule of Adding two vectors 

jj^L j JjUj i f 4 a^iJI JJUJ «^> | jl5" 13^ 

<j + —a ^l>o^3 4lai3 ( j^<ji3 J) 4 —« 

(?15UJ) . _>- 4_J i | iJ^sS3 _>- | D^iai i —4_ i f 

if + vf = 0 + ^ •'• 



= if + 




<ijlji* Sap lib SapIhM oJj& ^3^oj 
:4*JU]( OljLoJl \£h 

—s + J = J + —« ^ ^ 



i^_> UV21U -ft Oj15" ISJ^i^f A^-Y 

' :jU> 


jiio / 


■^i 



O) 

(Y) 


XJlJb)H w>U-) 
.(^ojJl <L*^bi-) ( . 

JbbtoJl 4 wpL>-) 


-M v= if + 


vf - 0 ^'«—•■^ -£ -?* V t J^-*" <j' (_$® X 

JaJI# 

t_> _s- + _»- f = ^_j f : _?- k_j f A ^ 

->v + uj = ^j 

) + i*_J _£+ L_> _»-+_>- | = _J>-J + V_J I 

> + k_)_?~ + k_) J + _S- | = 

+ ) + (V i + ->-1) = 


+ 


vi + ->-! = 


Jou jl Jqb 


1 = + 


: jl cA'l Jf *f = J^y (^f-UJ jSCi i_>- <_> f Y 

( 5 ) .k_ijj»vLA _£ _j>- i_> I I 


JLloI / 


: jl oJl .(^^l»*ujl (j^aj (_jS Altai j ol jlaS ^>laj £^AA1 jli _>• cj f Y 

Jj + = j + |j (5 * = ^->- Y+ Jj + ^_j( I 


Ao 


J^l - i_Jlkll ^bS 


a^LM j^ljb 




































XT) 

xt) 


Li r= 

C j V = 


Jo 


_>. I ^ . 

S ^-a^alLo ^ V 


^ t o A J 

■J^o^j 


\ V 


•So + v o 


J + fj :jl ^tlb ( t) c (V') jjo 


J^j'Ul Jqb< 

_J2> [ V = _>-J + J j + f C^-Jl _>- L-J _& J ->- <W> f V 


Subtracting Vectors geometricaly 



^j-*» 

.(JUb>l) 

oJLp-IS) 


' talflVinll zjh :LyLi 

:JAU 1 jSCiSL^ v t A^i 


+ 

+ 


o!^> 



J 4j>slJi JicJ _>- | < _^o A^ljl JiUJ | CUjIS" ISU 

—fi — j ->- <-J> (jl j — -JO J^Uj v—> ->- *0^ 

:l£^jla} ^bU^VJu Cj ~A+j£jumi\ 2 jk 2 i\ j£jjmj 2 \ 

i * 

•( r J^ Str) V ‘ (\(J^ so - ) I 
.(^JaJl oApIS jjj) |j - t^j = | !jli 

f c f J <■ <*-> J C^l>- 


(n <o-) = (\-<v)-(o 4 r)= | - tZ = tJf (q <r) ^ < (\- <v) f cjIT M :Uian 



jjllll djVl — oLwjLjJl 










































jiio / 


._£ 4lgfl> (id) _>- c ( \ cV) cj c ( \ — t V )f jl^^a _£ ->- cj f 1 

J^JI# 

w = •'• ^v = -^< v-v // 7 T'•■ 

v _ v- + f = -* •'• v ~ v- = f _ i j 

(V d-) La J Akai (Y<\-) = (\ <V ) - (l d) + (\-<Y) = jl^t 


.(V f) i i(l <A)_>- <(* d) V t(v- c\-)l 4J ^jC-L>J J5^ J V V f t 


.^7 itJT V 

.trr = tT CD :olcJl 


___ __.._._._____. ____ . __ __.___.1 N^X] 

• t V = 0 j'd- 

Ji tv o + V v r= v f r- o 'H® 


JaJI# 

.(os»>u t7[ r au>i) 

vt r+ tv 0+ vv r = 0 V 


fv r “ tv 0+ V^ *= 0 r 


tv r+ v^ *= o y- 

• tv = 0 ••• 

tv- tr = ( tv + v^K = 0 r 


J^iUlJqb# 

.j3T = tr j\cJf\ flJ - r = tTf r + tr r ijlS'Iii o 


dLoJUD QjO vQ Q^ J 0 





AV 


a^LM j^ljb 






























®L_ (r-r)iwjL-oj 

! 4jg.g.) ^ c (ij^^ 3 i ->- <»_> f ! ^3 i 



= ^3 v 

. = tJT ® 

. = 4 

. = ^-^ + ^1 *■ 

=7r+f^ 3 

. = + J^> * 

. .^7 + i3© 

. = 7r • tr 3 


.= il +17 © 

.v =i^+ir J 

.v = "FT+t7[ d 

.= ^ <*-> v + ^ f o 

.= ^ | ^ f 

^^^_ * 

lT" ^ + ^(J" 5 + (J - : o' 

■y' * 


if = i^r + 


->- v + V f * ^ i ->- V ^ i^^iJ (i^ ^ ^ 



■ i-r 


-> f B -& i ^ f • Jiwll ^ t 

ji + if + f-ft - J->• + ->- v + 1 


:jlcJl v | V = V i + 


■f 0 


fi 


i ^ f 

> —ft = ^ _>- + _& | : (J 1 C*m 51 _>- f l—g^alLa —ft C f V-dyflalfl ^ 4»s5 Cl^lls ->- u f "V 



<_£jjll]| JjVl ^_jL/ 2JI — oLwjLjJl 










































N ^ 




^Lg- f _>- <■ _>- 4__> 4 f ol QyQ'HA ^ c jfcc j:^->f culiuJl ^ V 

j z ju + _£ | :jl O-Jl 


-f : ^' X r=Jl 

c _>-1_ > / / _£ t 4-^3 '_4*Ji i —>~ *_> f A 

~>J° ^ “ -N^ - 

-= tr <r - t7 r = "y jlf 1S1 © 


IJbvjl 

V - T v 

V +^T~ ' 

V r+ T r 4 

nV+TlI 4 

"]“r- 5 

trr-T 41 


.->- (N — 4 Y— ) J 4 (i 4 *) ^4 (* cV)f C-<^>- c^^k^p\ J ->- <—> f V* 


.(l! 4 \— )i 4 Y ) _>- 4 (\“ cl) »w> 4 (V— 4 V— )f 4^ 4^Ju J _>- ^ f V) 

.£5 ^UJ J^S\ _s*-j // ^ f jlS" \b\ I 

tr 1 ^ o' * 


• i ->- t_> f t_3^swjl <A>-L*wo Jd>-jl 


A<\ 


^IjJJ! J-AiJl - i_Jlkll ^bS 


a^UM j*A\j\i 















£U^mJI (jifi yl 

Applications on Vectos 


Geometric Applications cUnliiA :V§) 



^ c 43!A*Jl U 1 f jlT ISl^ " Y 

• 7 ^ i) c _1- i i3 = t7f ti| : C|I ^~al| 

7T // rr :jlj 

dA 3 S 





jSCjUl ^3 'i| : 0^ ^-‘-^ oI^>vUJ1 \ 

• p~ I 

J^JI ® 

_>- l_> f jSCiJl :otk*^JI 

v~i = v^ // vt 

if 

->■ f * 0 ^^ 
->- 5 // vt ‘-=ri = v^’-’ 





i = vf • 

v IA^i 


- V + V t = V t : V 

?7+ iT = :^r i t 


^i = VI "•’ 
it // wojSCj it = w •’• 
. v' I (i^ i —>■ *■—> t I. . 















Jllo / 


f JaJI® 

_>- f ^i^aHa_a^ c ^_> f J : _>- ^ f A, ^3 lolbu^ll 

_>- v-> // _&>J !c^jlla^Jl 



y = ^ f C f y = jf.\ ^_J f J V ! jLa jjl 


y = -fc f < _>- I y =-ft I 


iwA^aXLa _J£ ' 

- v f 


(T) 


. ( £*j>J! j-^) ->- f + f = ->- <-j 

. (^<>J>eJ! j) _J& f + | ^ = _& y : _J2> ^ fA^ 

•( v t + t v ) y = v t | + tv y = 

I(jl (T) cO ) ^JJO 

-v//-*i-‘- 


j>- ty y = -®_$ 


= _ft 


V v y = -»i 

i ii ui 


J^iUlJqb# 


t £ 4 J ->- 4 V V 4 V t ola^sX^a J ^ ^ ^ .^c-Lj JSA« J _>- yj f ^ 

:jl O- J\ 

^jas>tjs ^jL*j> -£ V f ^ J ^ ^ JSCiJl 1 


JLlo / 



. ^>-SM U^la J5" 

J^JI® 

J ^ = ^ .'. J ^Ju^3 ^ jl Jey6 !jl& jJtj 

.( j*j) ^ + ^_j f ■= r t f Aj 

.(^oJ>eJl ^Jj j*-j) ->-J + J ^ = ^ r .^j^Aj 

j*) _>- <f- ^--> t i ^ ~ • 

__ ^_ = v •■• 

4l qZj ^3 0 U 0 VI j^-i3 _>- ^ c ^ f 

OwX^- 1 ^ (^ 5 ^ —>* t ^ c f (jl i^\ c*~J2 ZL*la}\ J5".\ 

.!A^P J ^-i^alLo ^ c f ^ .". N-^^ll = ll^f||*-* 

J5" lA 2 ^ ^ ^—> c _>- f .*. 






IsJI J^iJl - vJlkJl 


Afi-Ulall j^jlljb 











































jl Jqb 

c _>- i_j // J t ci»3jJ»ws _>- ^_jf 

j = VI = 

:<j-* o*' "*3"" ‘"3^ aJ^Jo^p I 


^^ 


Vi‘^i 


L5^ ** i C (J^ ^ ^2.2.J \ (jl CJ1 c_>- f — = f Cw»> _>- f 3^ OjIS^ 1S^ ^ 


JLlo / 


i i^jS 4j>_jl^pl (jrf '33J (^ — c ^) _>_ 4 ( 4 ^ — )^-> t (£•1 \) f lgS»" jl c^-Jl ol^>iuJl £ 

JaJI# 

’.->-1_> f C.At<J1 ^9 


(\ < r-) = (r- < r)-(r-<\-) = 
c t^±: 


v = (v\)o 


(v t r-) = (i<\)-(r-<\-) = 

> = u (v) + (r-) x (v-) v 

.<-> ^ 4j jljjl ^!>\£ _>- <_> f ^LJiuJl.'. 


J-^i Ql Jqb 6 

j)J (V C Y)_£ ^(t ,— 11 — )_>- C ( \ — C \ )k_J ‘(£ cV*) f JfiiLiJl (jl C-^jl Ol^>tl<Jl ^1 T 


dLoHnb Qjo vginJ 0 


£ 4lsii3 (i c 4 )_>- c( \ — c(V cA) f 13^ c^j-a i f 


Physical Applications 
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bitiuJu :LyU 

0) JaLiu 



^oiSC« (3oUoU 33^ ^ S^S Ojji ii[ -r ^ 

4*laib ^ (J^ jl 

13^ oJjfc 4s>cd\ (J^ia clbX>»3 

t« {jjJii\ o\j>J\j 3^3^ ^ I&jIjJL* S^S op*l 

?Jj»wUP (^5 ^ ^“*3^ Sj5)l jIjJLa 

?^ ^ 0 Jjk (JiU>J 1 1 4^j£rf^cJ 1 4.^1a.g31 (J^3 




(_^^_jL/ 2JI — oLwjLjJ! 




































o ji 


< -77777777777777777777 


Resultant Force 


A3 1 Jw>^2j ^Lp ^^ ^L> l^-a ta^JLP — T 

.i)l$Ci>-^h ojJL l3j»ju U v_>LxS0\ 45^>J 

\i^\3 C wX.y^.3 I ^^Lp 

?£5l^x>-^h S^3 ^_)L^3l <dL>^>5^] Sjjj-<Jl S^SJl 

id^ii 


c5 t= >3 


c5 r = 


^3 a! oJjfc ^oU l3^o ^ coL^>w<Jl ^us>^ ^1p *^P3^^ 

... + r (3 + ^(3 = l 3 c^>- ^Lp (<L^>wcJ' ojii3' jl) 

^i_ <w^is-aJl ^U oyJ-aJl 4.L/2>s>a ^L>lj^! iciUJi ^Js>J 

.{JjJii\ oL>Jl ^ Ow^>-J 4j>sla (J ^Ipl ( \ ) 

^^= ( iV'+^T= r J + N (3=(3 jjSCi 

•(Jj-^' dUj! ^ 3^oj ^ = l 3 -jl ci^ 

' s 3 4$C>^>J 4jjL>!-a JJ.P c_jL5vJ1 ^Js* iS Ai^>!-a ^L>o*^ (Y) 

oJo-J 4j>sla (J j^Xpl V S^S jljJLa jlSj ^j5^J 0 l&jl JJLa 

.v_>LxSCj\ a 5^>- oL>Ji ^ 

(i 0 = n l 3 SjS .\ 
^~r-=tT~ :£51SC^V1 SjS 

^v=^r-^o=j' + Nl 3= l 3 jjSC j 
S^aJlol.b>-j a _>lx$0l 45^^ »l>Jl t = (3 i(jl ^1 

((^■^fi^Jija J^iulJq^# 

.(^^) f i>t-jLaij2i , . ^,_ _ -: ; " ; ^ 

:^yUU-a Jj ^3 (3 Syj-Ji iL^>^ Jc>-jl t 

V 1 


< - 7777^7777777777777 

s *- = ■£ 




<L> T* * 


^5" 





^IjJJ! J-AiJl - i_Jlkll ^bS 


a^LM j^ljb 


































dXzjsj 


<J -o» 


-O 





V + = y (3 ‘ V = :< 3 j^ 0^1 

. 4 joLo 

l £_^0 3 ^^ 6 Jjfc ob-O^ jJLa <^^uS>-\ 

J^JI %\ 

l3 "*" r l3 "*" N li = 13 41*25^ V 

(o-v+\) + t 37 (\ + \ + r) = tT.-. 
t 3 J r+t 7 i = 

jjjjJ o = r (Y) + r (i) V = I I li | | = 4l*25«jl jljJLa 

,°rv ~ (£) '- 11 , = 0 :aUJI oUji 


. 4 oLg 


J>jy -j° 



J^iUlJqb# 

-0 s + -o' t = v (3 ‘ -0 s 'P + -o ^ = n i3 ® 

: (3 333 a 4 l^>wa C^J\ 5 " ^ cf 

• ^ “ -^r° 0 = (3 ' 

. * = 3 v 


(V) JaUu 


Relative Velocity cUMiJI ifcJI 

(f) SjLc^Jl 35^>- oL>Jl ^3 (^) 3j-^3 3j3^ ap( f) j 2 >£jz 3jL^4* ^3 j3>- *U5l 

aS^^- o\^j\ ^3 s_31^ 3*^ 3^ (**—•1 A£*^j*u) ^\ 

* C*^to4< ^ Oj 3^*3 1 AP^h*< ^)1 Jjli 1 


^ wX«o ^^31 Ap^»fa31 c.5"^ ^ | ^ 3 \-^3 ^ (^ f ^ 1 ^«cfc4 x 3 Ij ^ ^ ^ %.fc u ^3 A^»cfc 4 c31 1 ‘0 ^ 31 

^3 ^ %-fc U ^3 1 31^ ^ %-fc U ^3 1 

. 4»3aj 3 1 Dj LJI A£^«fa4» ^ c 4*3 *»j 3 I I Dj Lw3 I A&^ui | ^ ^ 1^3 


iL “ X = iX 




SUjiiii 



(_^jjllll djVl — oLwjLjJ! 















4 P j^uj jiaJl ^ 1 p (^) l^/ ^ * AP^JSl^^a 4 jb ^ 1 p (f) ojL^ l) j&£j 0 

iLsdwrfP 1 ^ 4 wCfc 4 wJ \j ^ 1 ^Pj^l *L^ / ^ * 

.Jo-lj d\j>J 1 ^3 jbjU^Jl I 

.jjol^^la i yjb\s>£\ ^3 (jbjl^Jl V 

J^JI® 

f OjL^Jl 4Pj-u> $l>Jl j^ci3 ^3 SJl>*J As>C^ (J jLipU 
:Jo-1j o\s>6\ ^3 j15^>Jj jbjLc^Jl I 



^ v *= ft 

* v= x 
X"?L = Ctt 


. j V * AP^-pwJ I Dj l^wwJ 1 I ^9~u u *i ^ Dj l^wwJ 1 L , -* ^ \^j old 


{ yjb\s> 6 \ ^3 jlS^xS (jbjL^Jl 



* v *=it 
V ^-=X 


^ 3 *1 * AP^. x .i. ) f 9 jLJ 1 (^1 jAwJ ( ) OjLvmJ 1 ■ S~~ 1^ jlj» 


iN' Ql Jqb 


^Lp (j^/^£ ‘ ap 4 j jls^j 4 j>-iji oSjjo \S\ -(j - /^ * apJ jj>^l? ^Lp 5 j^" *1 

. 0 ^ 1 . ^3 \ kXtP 1 ; ^ S1 A«..~.>.« 3 b Aj l^v*3 3 A^-w\31 AP^-** 1 jia31 ^M m S L j 


<\o 


^IjJJ! J-AiJl - i_Jlkll ^bS 


a^LM j^ljb 














«r (£-n Q-jji —qj zw> 



:J,tUIJ£Jly© 

c^j\ .^y^\ \j j\jpj* cj _>- > f 

.£%*\ £ (j^ ij* ->- J5CjJ 1 (jl 



:J,UJIJsaj|^© 


. _>-1 3_a c ^_j | 3 4^9 oi^a _>- t_> t 

* r = ^ < "3“ = t^ * "tr =lr 

^^^^^- 

<J C 4J V Jo _>- Jo-^ 1 <J V = _£> _>- 


'ill ->■ V O' ^ 


V : \“ = _>“ _£ : _£ * > C.^.^>- _>- u 9 .£ c _?- v >f C.At<J 1 ^9 T 

If 0 = ^Tf r+ tJT 

-£ —f" ^ t :jl ->- i V = (_> J + _>. J j\5" 1S| -i -?■ ^ 



_s-iw»// i t aJ l_i^a <Ji i _>■ CJ f 0 

"zr= trr *.ifr=^. v 

: J5" jp j t 43 ^oj j^c-:^jl 

j-j ‘ iu < | t -9- l-> 

VO - o - J ^i 3^0315" lif&tf 
. 4»aljSX**<l ->- C (J-a C f JfiiJl (jl C-ojl 



























: JA*J! J © 

^-44l ~Y\ 0 = <■ ^-44- V = fj *L3 CJjLO fj 

.°\yo = (^_j j | \) 

<-J f j ^ ^1JC>5^4»U J^>*jl 


(i- «o-)j t (r<r-)< (o <r) v 4 0 <o)f ojIS" 151 v 
j _>- c—> f jSCiJl (jl ol^>*iJl ^1 Jc>s^1j c*J\i 


ol^>wJl ^1 Jc>^4»1j c_>- u f oAiuJl J^jjj (o— cV—) c(V— c(o c*\)f OjIS^ 151^ (A 

.4jUa^^l« ^b\j2j 4la lS 3 ^JlJo-1^ 


/ 

ESgSEgreC 

v 

j ®jIjJ ^j- 4 « ^jlr^ dr° 

-j 


<w 






JliJl ^IjjJl JvmJI - cJLkJl 


Ac-Ulall j^jlljb 












augJI^piln 

Jio la.g.9 Ij&jlJJLa jJ^owo liU>j jJoJo oU^5^ :Scalars ‘L^AoJI ^ 

.S^25l^ Apj^JI^ A>-lj^h (J*^ \j&j! JjL« jj^ouo \J«Ub jJoJo C->Ao5"" ! Vectors 4^^uJl oL^^ll ^ 

.oUol <4 jI$ 3 AlaiS c JjI Jo ila23 1^3 Jodai ^y& :Directed Line Segment S^>- j *Jl i*Ja2Jl ^ 

. | | 4 | | ^-«^3\o 1^3 y*y*3 »w> f f 4>^JLcfc4<^J \ 4.xla.g3 \ ^jlocs ^ 

0^^ ^), 1 l>W<>^jl^CW<>3 i (^) \ » 4 ^ 3 g 2 j i 3 1 

a^Ax^uJ' AodajjJl 4^u3U AsjAcs 4o>JJ« :Position Vector 4>LLa ^ 

.io jAcJ 1 aIaS.J 1 l^ol^jj 1 4laii3 l^oi Jo ^x31 4^>-1 

.A^>JUdJ aA^cA A*^JLL*uA AaIsjjJI :Norm ap^juJI jLa^ ^ 

1^cL^2j> ^1 Aj> jlj3l j^li ^ CU*>- (^ 4 11 </~ 11) = </~ :Polar Form ^ j^Jt A>cX*J £jJa2Jl 0 jj^aJl ^ 

.CJoli ol>ol ao>juJ1 

:CU*>- ^ji^a3l A^ldU (• c *) = j lJjou>:Z ero Vector ( * )jl j j^jJL a) y* j* j 0 ^ai\ A>cX*Jl ^ 

J^J * = 11 * IMIjII 

.I^Ap jJp l-j^-A3^3 ^xA^p ^y^p\jS> :Vectors ^ 

/^3 | — Jo>-^J>^^3 | J^3 — JjL>^a J^2 XP J — A^x^lj — 4*J1 jA — aAoco !Ol^>fiX*Jl aA^P ^ 




I A>&1« 


) ^ : A*& 


<~> J*p 

^9^JS0 < V ^3 i_ 1 c [ ( J^J i^j^xll <u*^U»- 

tJ^ + T iJ = (tJ 

^^3 | J^J 4^^b>- 

^^3 ^_o c | !c-3J^cJl 4^51>- 


< 


I ,i)+ I ^ = I ( t i) + ,i)) :j^i c 9 t i) s dJS3 

(T,ii)^ = r(,ii-^):o^ c 3 l d. i; )jsa 

.^>^> j^SCAlj = | jli o i) = | l) j\S IS| ^3 A J^J 

SJo- 1 ^ 3Js^-J OjLoca 4s>£ja 0 -\->-^Jl 4>cX^ ^ 

OwX^-^l \J&jLocaj AajSJ IjfcJwX^o (^ 5 ^^ 4.*]<2.q )I ->j^ 6 <J^^Jl 4^aX»o ^ 

(*c\)= ^xSC j olx^Jl oUjVI 

oJo-jJl Ij&jLousj 4I2JD \jfcJwXos ^ 3 ^ ^-^3 ->0^ S-J^*^Jl ^lha ^ 

.( \ c * ) = <^uSkj^ <1j\ jAAI 1 1^*0^ 


• ^ 




,ut okM-T & !i ! oJl>-jJt ^j^xIa SJ'if Jb 4^uJl ( jP j^cJl ^ 

(JilcO J^JLL^q 4.xla.9 (^1 CJolS^ J) c —« Jlib !(jLjl^ jAI ^ 

^3 l^ca o'j' ^>-V' Jiuj A^>- 

^.Jix^uji j\S" jlXoUcla A^3l j c -« ^^>Ju3 JUb ! jlJ^UcuJl jl^tuJl ^ 
.ji-^3 4Aiu^ J^>- y* ^JLLa-Jl ^Ip ^jj^p Uj&Jo-V Aio-a j^>-^ 

^jJlijl JjMl ^Jl - oU^Ljl A 























augJIyailn 

( x O^ i xO M ) = 0 ‘(^O^ ~ l ^f > ~ jd. J* 1 * 0 Jlf" Ol^ry^ 0 ‘-® '•H Up j*Z ^ 

•£f*^ cT^'j * = ^ r o- - V (J^ ^ :0 VS^ \S\ j//^0):jli 

''Cf^ * = V J^ \U^ V (j^ n l^ 'H 0 -I— 0 (^) 

^3 £5 ^^(j- 4 ') — —'° (jlS^ <te>£jz j>j ^ 

( N L^ ^ ^) = (\L^ ‘ nLT') ^ ^ ^ 

-«£)//-« j\i 4>cu ^ c ♦ ^ £5 jlS^ ISj^ j 

4 <C £) JSO al>Jl j^ci3 £j &l>Jl 
4 £j J^J _jO oL>ol ( j^5v-p —a £j oL>Jl 

Adding Vectors Geometrically ol^^uJl £*>■ ^ 




. 1 ^^>CjO 4 J V wU ^_> f ^jP 1 ^ 

t ~~ V = V I : 0^> ( r SlT') V 4 (\SlT')^ 0 ^ 'H 

:ol^>fcuJl ^JLp 0 ULJ 2 J ^ 

*LjL>- O^SCjLa (J^j OU jiaJi oLiV) 4^wUjfc oliLwiaj O ) 

(4jfiJL>l) io\j oliLJg£> ( Y ) 



duljj'l ulDqJLajO 


! 1 ^1 ^il ojUjj ^3 


<*<* 


J-AiJl - i_Jlk)l ^bS 


S.-.KU' j^jJI 



















StKaianWHine 




o.ngJI uoljibl 


:jl IjjU cjJUsJI jl j-o ^jL^j ^ 


Jaa*Jl 4^aL*Jl oj j-vsJi -^rji -$- 

( j-« 4Pjlad-oJl a]^Jj Jaa-Jl Aa -jj -$- 

.<oU>Jl 4jjIjJI ^Li ■$■ 

.^^LwvvO Ja>- ^Jj_ 4.1a. Qj ^y* ^ ^oJl $(J ^Ja -$- 


•t^r* 


j ^JaLHj 


Jij A^sjCj jLoJl 


“ 


j\ Jj>-I jJl jy 4^wJll~^ 4^Ja3 pwww^j 4JaJL> ^Jl “Ep" 

4^_wJ cuJlp cj uji 

^ jl Ju>-|jJl ( j-fl 4^HlvvwO 4ada3 L^j ^lll 4^jJl Aa-jj ~$~ 

aIojZj oLolJa^l y\s* ^jL>eJl 

. yyC^^s I JaaxJl 4J^l*^J 4jllx>B-<iJl jjygjl OyCo # 

JJ iaUJl SJjUJI -$- tij^uljUl o'taUJlj iiiUJl j>-jj "P 


^ duuUiilJI 


awji 


Cartesian Equation 
General Equation 
Angle between two straight lines 
Length of perpendicular 


AjJ^jjLS* 4^1*^ ✓ 

^oIp 7 

Cxi kj\j ' 

5 (J ' 


point of division 

direction vector of Straight line direction 
Vector equation 
parametric Equation 


4J2 j 2 j ✓ 

UtJI 4>cl« ✓ 

4 j jlflljb P 























~JI JaiJUJal*, :(Y - 

yj aj^IjJI ^yi Li \iX - O 

Ja^>- 4.)a.flj ^j^Jl 3<JjJa ! ( £ — o ^jjjl 


'OT^ 


aIsjCj jLoJl *LoL*Jl aJ^L^jJI i(o — 

. ^JaU; 


djon'inioJI ulqjUl 


.^>Lu ^51 uu^l> *U^lp 4 ^*/L>- 4 JI 


^ oi^gJU oixUkiJU JoJaiuO 





f fT\ i Q'i 111 o II iaJsJl J 


1 r 


^O-o-sdl Jg_b jaLauj 
cl hoi u-o pq-Luj-oJI 
p_; Q'i in o h-S ^JJ 


Qjj cLdILszJI 
U.j o.j Q'i in o 


[pJAobzlo] 


[o^L^Ojqlj LonYinQIj npi) 


— i'ii 1 oLQj_i_kajq cLhiiiJI 


1 J 


q 6 n "»p 1 1 j q to 1 1 
p.jQ'i moll cLhLaoJ 


riohn ( T\ 1 111 6 'i 
C l o 1 o'i LLLp 


-^ ^(IdLnioJI OJQ-JOJlJ 

^ (ejiiiJicio ) m 


'oi^jla^ioN/oL^jla^io N 


p.!o'i in o I I 


v^gosJl 


^► ^aj,pLojLjJI 6 jQ-iQj|J 

-^^QjjjJjlAJIojQ-ojF] 


cLblaoJ cLoLszJI ojq n II 
p i O'i 111 o 11 h-S 11 


f 


-►[alcL^qiJ^lq^ql’goTj 


-► ( PifllUloJI Ul 5 ^J U. l ' i h P i ClLoQ-LsZxi-! ) [ nnWi^|| 6 jr,^ll,' 


piQ'iiiioJI h*SIIdJ-^Lsz^jQjqSi ] 


I _ 

( p.iQ'i-uipJI h-SIliJj-o ] 


fQ nl <? II njq m II .jv n 


-K OhUaJljqrioUof^JciaoJIii^iJIq JioJI ) f i ji'ik> 6 i n 1 o 0 1^ 0 1 


v5jgj=U) U-o ylcQ-h-Q-oJI ukMI 
_ oLul^JI _ 

—Uj-O.l o 1111 o ^JqLoj cLh-Q-Li jLqJI p 16 i 111 q IIJ 


djgljJI J-h aj-oql?o-! 
ol_=iJ\JI £-0 Oipgxxll 

Clli.l III II JQ^oJl. 1 Q9-Q-II 


oLwabjiJ yz Jl >x >-I 4JJ>&ill 

4^4? l>jJl ^ ^L*Jl ^.Ja.*»a 4^*lj3 AlP 4 AJIj 4^<*_A| ^0 l$J U 

p oJ pL-*» jjjJj ^jIxJlj 4 -al>jJJl oU r k:Hj 

Ja^jyj cOuJj>cJl j^axJl 4^*>AX^Jl 4^?l4^lj3 

J J-V2JI y*J& ^ j*l*J L^J C Aj J^>- JjA U 

4«J-Jj>cjd I yZxjj 

l)| c4jjX?xJl (aS j>z Jl 4^*»A1 a) 

4^?L >-j 4«wwoA^Jl (JlSwi'yi { yOl>zJ 

dilSj c4^w>)wLX^Ji L^>l^jJa^Jlj C!«JLjj>cJw<)>JI 
^UaJl p-L<k 1?JI ^5si)l Jij cJ^lScJlj y^Asi) 

jj>cla) aUloj jjSCJl 

( jp 4"la^l ^ JJl j (ol^L^aJl j J oL-JI 

l 5^^3 4Jaj2j J5 
4jjJs^fl 4^|JC^JI ^>- 4^>*^3 oUl ^UaJl 

L.ft^Lwtp'Lj Aj l -) 1 > a 1 l -j 1 - - - a 1 i- 

^j-u 43I 4^o Lp la Q* 1 ^ -j 1 ^^ 

4jJ_>cJ I 4 . ^ . \ t g 1 1 y^J I 

( j^j cJlS" LjJ t4jJx>t^jJl oLw^Ij j-ll ol>eJL?<-<Jl 

. LgJwo JyolxJlJ La j^Jaj 


































































































Division of a line segment 



dixS>L*J 4j»l23 i^JlyaZua d^ajj C^mjS jl 

'* ^wd i j I ^.*..* 0 ^1 ^ ^\ s* ^ ^ \^*^3 \ ^ i 1 w\31 ^a aW 1 to\^-1 


: Aujm <UuUj <Uji*4 A a j £ lua tetafl {maj ^511 4k£dl JbJl :V/l 

Coordinates of the point of division of a line segment 


Su") 



J^ldil JA (tUltdTJl " \ 

• 4 laiJl (jU i_if 3 _>- C-JlS" lil 


O) 


rJ -t . C . . r J 4 

v-> ->- c ^>- f { j.^i^>’ (J^^j j 


x v J = f x N J caUo^M j^-i3 

(u* ‘a*)-^ ‘( r SltOv ‘( n SlT^ 0^ 

| ^ ^iatf3U AiLc^cJl ^ c c 

.wLaljCla aIia} j Ju*>- ->* j c j 

(^J“ Vj) r J = ( tj _ ^tj) n J 


( (/" r t/~ ) vd = ( s lT ~ lt ) s J 
</~ v d “ r </~ r J = N </~ N J “ </~ N J 

yt/' V 3 + ^ \ 3 = (/" V J + </" 

r </~ V J + s lT n J =( r J + N J) </" 

4^u4t foualb (j+upj 



Ctjjd^. 


















Jllo / 


V : r 1^0 


(*‘r-) = ^ 


—>- 4lg ~g <11 Jo-jli (l iX 1 —) i_> c(\ — cV) f ISI^ (\ 

4^>vUJl dJu^aJU 

JaJI# 

(t/ 9 ‘lt 1 ) -=r J°j*> 

(i,r-) v -.- < (v-,r) = ^.-. (\—tV) t v 

V:r= N J: r J 

x^l r^ + ^ A " — • • 

r J + ,J " ^ • 

(Xc\-)= _ (\r*-) + (r-ii) _ (icr-)r + (\-,v)r _ . 

V/0 0 r+v ^ 

(V < \-) ->- 4JaS.J1 .". 

:^UJl J^Vl At unit 

( r j^ v^ + c r<^ + \0* \^) (rJ^ + (\<J^ J 


r j+,j 


r j+,j 



= (<J° ‘o*) 


9- . 

r 5 ^, 



JLlo / 


4juya)l JjgLJl JlioJl Y 

JaJI# 

(v<v-)=( £x v + r xY ‘ r ~ x : + + r vxr )=(o- 


iN' Ql Jqb 

f : \ a^mSo jJl ^ u ( ^.....g.i _>- 4laa>M ^*!>l .X>-_jl2 ("I— ,A) 1 _> c(Y < £.) I C^S IS| (I 

£jlisll ^4 (WUiOl -Y 

j^SCj • > -^J- 0»k>- ^ J ; ^ J ^_> [ ^ .. v . g . 'i _>. j\S ^_> ( _>-c I_) [ 3 _>- oj\5^ I SI 

; ^AJ ^ v 



(r)j&* 



1 *r 


<> 


till J-AiJl - i_Jlkll 


*ftUUl j-slljb 




























jiio / 


. £- I Q 4^uuJ 


| _?- atlfliJl Jo-jli ( \ — c \ ) i_> c( • c V) f C-jlS"” 151^ (V J 

J^JI# 


(• t r) 


‘j-) 



4vws^ u ^Jl ^*.«.*/3.) I 

£djX'-| 


(' ‘') - yt/' ‘(* ‘^) - S LT "•" 

JiJL. ^ • > 4- i-:° = N J: v J‘ 

r J 

-- 

J + J 

(\ -a) 0 + (. c\)i- ^ - 

oTT 1 " ^ •’• 
(o-,r-) = (o- . t o + A-) = 

(o— cV - ) LoJk 4l?.g.) LM .*. 



( i 


— X 0 + * X £— \X 0 + V X £- 


0 + i- 


o + £ — 

(o-<r-) = 


4A^all 

^ 

) = (x *x) 


(rU^sX ' 


X ‘X 



( r X ‘ v x)x ‘( n X so - )^ '^-‘X vt k_i^alLa^ Oils" iioil 

OjSC J J) = r J = N J : d\? 






iilJb-Vl Ai^aJl 


r - </" 

X + X T X + X 


= (x ‘u - ) 


J^uUq^# 

X ‘X X ^ (x ‘') V ‘(* ‘x) ^ 0^>- f ^Jl^sILo ( i c V ) oir tit © 


Finding the ratio of Division 


fcUttiull 4 tUmJ :bul; LulJ 

^ J * A^.Jj | 4ia.a. J1 C^IS" 

1 ^)\S^ * < \ 1 4^fc 4 <J m S 

0*^ 1 ^)\S^ * /” 1 4^fc 4 <J 



£0 ( ^b\jaj laia3 j-a J$Cj | l^j ^JLo ^51 (\ - <Y) u <(Y <o) f Oj 15^ ( t 

ca3L>- J5^ ^ <oLj>1 


W 


jjllll djVl »w<L/2Ji — oLwjLjJ! 


























JaJI# 

(* cj*u) f cA^Jl <J^ <j^y& ^Vjl 

r r J + ^ ^ ^ . r J ^-| . 

-— 

,J-,Jr ('-) t J + W,J 


V J + ^J 

r_jJ . 

' = >y 


( • - y *77^ I ^ 

\ I V 4wCfa4W4j ^*Wwj2^) 1 . . 

\L^ r ^ + \(J^ N J 


r x r + o x 
r + \ 




v j+^j 

r j=^• • 

• < 7 V 


r j+,j 

(• 4\") Ujs _>- aIaaS j^SCa j 



i aIsaJI ^3 Otal^aJi ^k?a> llill 

(ij^ 5 c ' ) ^- a i AlaaJl jl (j^A> 

• <r 1 r-j it, 

= lT = 

v x r J + 0 X 


+ . <r . r J it 


V J + ,J 


o r u 

7 “ = 7 


r j + ,j 


N jo- = r j r. 

V J 


> 


x 0 + y x V- 

o + v- 


coUSIjo'^1 | 


V I 0 4«Cfc4<J 0^° ^ *~ 4 **^*^ ^ • • " / • 

• ^ ^C,\ (,j4> c *) Ljfc i 4lo.a.'i Uj1j»>-| 

(r-<*) La iUlA>.t.-. 

dbjl) ^j\ 


J^i pi Jqh 


^^ * 

A±2A$\j ( Igj ^J$\ c( * Cj^) . 


f 3 _>- c(*\ cA) u c(r <£ — ) f C^\S" 13^ V 


dLom6 Qjo vginJ Q 


V : \ 4^Jj jJl ^x5l _>- 4Ja.S.J1 J^jli (*\ cV) u t (V - c *) f Oj\ 5^ \S\^ i 

c(*\ - <o)f <^->- l~> <OwUjl ^ 1 <OwUjl ^ ^3 ^j15j J^23 SjLc^ ioLuUUQJL Jz^JjJ I Y 

:Oj 15^ ISj^ SjL^Jl UjfcwUP O-ii^5 ^)1 i y<lla.Q. J1 oLj! *^^ 4 ' '*-*•&yj (* t N - )^ 

.' aIaSJ 1 <^>- j^a jla) 1 ^i)o ^3 C^a3^ jla5i (wi-^alLo^3Ci5jJ i 


^ * 0 


(> 


bJl J-AiJl - i_Jlkll 


JlftUUl j-illjb 





























































«r (I - £) U-JjL_oJ z» 



<s> 

\ 

«M-)^ 

<J*‘0 


(y\y) 


(• ‘j-) \ j- 


^JbU J*St :V$ I 

4laA) ^ c i_) f A Ja—jla : JjllLjl JiwJl \ 

(o t r-) _>- t (r <r) v <(a <. •)! <olk-jiJi 

(. < .) (_y* i Alaaj ^lod I 

(.‘.) ^ » Akai ^lod V 

j.jka:» i < _>- c (v t \-) u t (r cV) I cAS^ ISI:JalLJl J£d)l J> t 

oLolJo-^l jl*2S 

. ! .L.5^ 1 4^4* .O"^ I ^ t** * ^* —1 

. ! . C.5^ 1 4^44 . 0"^ ^ ^ %-4 4 lfij v 

(.‘.) ->- Aaiij :ylod * 

(.‘.) ^ i ^kai * 

2UjVl50^Vl 

^9 4j_jLo« 4j^ ^l i_> | ijUi—Jjj jj^xkaJl ^!>1 ^>-\ O-jli (r c N —) *_ Jt (i-cA)l Oils' li| (T 

. c . 

T: V 4*^o ^-^53 4iaAlS\ Jis^T (o -) ^ c (N cT) f 0315" 1S1 (t 

^^Ircu^tJT 3 j^jl(r-<i-)t^<(r<\)f osl5" 1S1 (o 

V : V 4^4Jj ^jUJl oj f \ ->- 4 L 2 .fl.lJ 1 ^*1 4d>~jl c( N - cV) u c (0 c V) f OjIS^ ("V 

._>- 4laji3 .k-^l V = _>4 jlSj (V 4 £) ^^(N 4 V) f ClolSj f ^_>- <■ f ^ 3 _>• 13^ ( V 

4^xJl *((J^ 6 £) —^ £(V <, o) i, ) c Y ) f 0-o» S4^LfiX*4>l L5^ O^Aj a > cf Co iTisi® 

. 4^*3 I ^yj £ ^ y»C44<j2»3 I ^ O-i | 4^^-y^J 1 4^d2>w40>J I 4xli2.fi) \ 4li2.fi. <J \ «y^4ufij \ 


— oLwi>ljjJl ^ ^ 




































Equation of the straight line 


O 


o 

◄ 



s 


JsO>ti3 4*«l*3l AJ^UuJl (jl J^*4> 

Js2>0 CjLj ^ (Uca )u cf C^x>> * = _>- + (j4? U + f 

I \hs>- JJUJ iJbJl oU%Jl ^j-o ^1 
r = L ^ * \+^=^ V 0 = J ^r-^rCD 


'=f-f 3 r= ^ + ^ A 

Uca jJL^a3' jU jL*j>V ^ cl C^~c>- * = 


: TV- 


Cr 


o 


o 

◄ 

◄ 

◄ 

◄ 

◄ 


o 


o 

◄ 


- u + ^ f aJ^UuJI QI h^ll 
a3^UuJ 4^1*31 

•=^-+j-f:o\i *^f 

O^l^l J^>wj j-a a3^Uc« —y- - = cT : 0^ 

( * —) ^2^3 \j J^j J 

* = _p-+ : j\i * / c * = f j\S" -1 

^ = (J^ 1 jl ^1 

(——c * ) 4ja.fl.l3 \j j-ftj j 

* = : jls • = -^>- jl$" 15^ - V 

. aI^SI) ^>j> ^J5i*4ca a3^Uc« 

J^i L)l Jqh 

\j Jlj-a JjSo l^jlj cOtal^aJl J^>^3 U Jllj-0 JjSC AyVl (^1 ^ 

^i?l2^3i ^123 oLj!A laJib cOU^Jl j^>wJ 

.(oa>j jj) oLilJo-^1 

*= ( j^V / + L ^» v % =v / + L ^v I 

. = 0-^ a \r = ja r + j*r * 

2> 

J ^ 3 <• 1 g j 3 \la>- (J J)\5^ .^ii U jiinflj 

?ij (3 3 *^ cigLft,^a X 4**. 3 i ^wXp ^^3 



jUl ^IjjJl J^iJl - l_JO ^bS 


A^Ulail j^jJI 





















Slope of a straight line tes}\ JLu 

Jila U>\j lJLou ^&L*u>3l Jai>Jl ^ C^3j-P (jl 


^ \<J’ tf S<-^ 


^ Ycr* 


jUJl (^) ^J2l**«-a3l Jii>s3l (3^a (j\ C1^<3 p U>5^ Jii>s3l (3^a c iajA^ 

r*J^ iSjW (ylj^ ‘ylT 1 ) ‘ (\0* s> ‘\LrO j- f kaa i' C 

mT rO" 

r f> = N f v J// N Jo^'i> (I) oJ±l^ULo 

lJ3 2 c b.^.3..*..<a bl^ 4 m I ^ I 

'- = r f x N f jl» r J -L (H 

. l 33 ^ \ — *\*a Ax^J1 (^jLa VJ^ 5 ^ (.$1 


J^i jl Jqb 


\j jloUhJjl^oJl ».ijfc jj^a Cl caJWI JajjJl ( jj3 (3^f ^Jl*-*ujl -iasjl J^a ,x>-jl Y 


(\-«r)«(- «£) V 

(r A-) C (Y-tO-) * 

Direction vector of a straight line 


: J^lala 

(o t r-)<(\<r) 1 
(r-<r)< (\-<v) * 


dUdl 4 m 


^wj J^J>- ^JLP 4^>*ya 4r< w 2^wvwa 4 a1sj2j aLJwoJ ySvoo j^P jS> 4Pt-wa JiS 

cj i jfl^Cr'j a A^ej ! 


Cain 


mU» 31 Jsa^xU ol>Jl ol^>sia f_>- £ _>- £ C-> I jA$ J 3 _>- c^j J JpliJl c^JlS" liU 

.J 


A3 ol>Jl 4j>sla (\ cY) = ^ jlS' ISj !^LJU3 


11*3 oA>Jl a>£j* ••• c (y c ^) c (^ — c ^~) c (^ <£) C->A*^wJl { y# ^AS^ ^jLi 

A3 dL>J 1 4j>sla (l-M cf) = jlS' ISj P jij 

?1SUJ .^Jii^.^>3l oL>ol 4j>^ {»} — ^ 3 i3 c^>- ^ i3 jli 


J^iuTjqb# 

olj>Jl A^la (J^ylj Uwa (jli ^2^-a3 oU>Jl A^nla (V~ cV) = ^ j\5^ lil^ T 

.(r-cY-) v .(r.r-)® 

.(^-n)0 .(r.r) ^ 


^ * A 


(_^<Jj^ — oLwjLjJ! 


































Il ia>Jl 



A) 4xUj Auk ( V iiLi W l A^U* 

Vector form typAi I AJLu<all: V/l 

(43 »l>Jl <>do (5 4^>wJlj ((3 AiajiJU jUJl Ja>J 1 43ila^ ( j^juJ 

•J ^ * 4 t«Q Jl ^Lp 0 < ^ s> - g - ? 

^3 4 ja . g .) ^\ ^ <l.*.*s>~ <. ' ^1-P O ^ c OJ 

^^=3~^=j3 j'^u>o{*}-^3 £5 :>4 p 

:jUJUUj 


(J ^ + J> = 


cr 


.4] ol^>ol ^ c(3 4laiu)U ^UJl J ,y*.£L*uJ 1 Jsa^-JJ 4^>w<Jl 4taUwJU 'ojj^y^'W oJjfc 




.(V c \) a 3 oU*J^h A^iaj (V— <,v) 4JaS.JU ^3J\ 4^>*iJl aJ^UcJI 1 i 

JaJI# 

(Vc\)= ^ c (V— <.V) (3 4 l 2 . tf . J U j^j> jl C^j^i 

. ^-uiX^woJI 4j^L*.^J 4^^aX^>Jl ll ^ <f3 “1“ ^ = . 

.(Vc\)£5 + (r-cV) = ^T ^ ,. g . ". . - ,, 1 3 4^>cuji a3^Uc<i3\ .*. 


J^J jl Jqb 

.(0(t) 43 sWj^l A^iaj (\“(i —) 4l?.g.;3U JAJ (^431 > » ^ a lxuJ 3 4£>d«3l 43ilaJl i_- 4$ " 1 t 


The parametric equations 

(,j4> ‘J-) 





(iU>UljWl) Aukxui^l u^Jbui':L uLj 

^ i! + 3 = t/' (_5* 4^>sX(Jl •SJ^L*_<(3\ 

J^Udo ^'14^4 ^UaJ 4 .^i.. 3 U ( l j<5 (^) (/^ ( (^c^^) (3 li| 

((_> (f) = (5 jl5j c 4iaijj j 

(v ‘ 0 + (\L^ 5 ‘ \(J - ) = (j* 5 ‘ a* 1 ) ^4^3' 43il>L« jls 

* . 

: j3 l&4aj 


i3 


M^ 5 = O* 


^ + \«r = cr 


.{^} — 3 d-4^*- .a3 o\l>o\ (<_> Cf) = fj As>Ci<J\j 







j^Ji - (_Jiyi A^uiaii j^\ jb 






Ac-Ulall j^jlljb 


























.(r cV) a) cUjl A^laj (r- t£) Ala&JL (jAb^lj\Jl) J*da~-jJl JjJiUJl ' Y 

J^JI# 

(r t r) = ^T < J^Si^9(r- t £) L 3o' l >>e 

(r t r)i3 + (r- t i) = ( (J ^ tJ -) C5 a J^2x~JJ a^^xJI ibUJl .\ 
jUj^uijUi jUjU^Ji iJ y + x- = ,j<? c £J v + £ = y (jWiUtoJi 


Jxu jl Jqb 

.(£ < \ —) yb aJ el>o"9l A»>vXaj (o c * ) aIoS'^U (_^a 31 ^JL~aJJ jX^ljUl jj^JibcaJl i_ ^ 1 0 

Cartesian Equation 2ujiijl£N &JU4I jftlJ 

= y : ( jAo jX^ljUl d! 

iaJ^I^lgJI ^v'T~>o 


sO* O* V .! f 

- r ; o'ii' 


\0“ lT 


mj*~ j* 
\tr “ 0 “ 


mT “iT 


= ^ :Sjj*aJl aJ:>1**J1 jU J^a jA ^ Oa>-) ^ = -j- ^>yj 

(\ — (V) a) sl^J^l Aj>iXa_J (£—tT) AlgSlUj jAJ ^2 X-l»uJI JapJJ Aj^oj\S3l AJiUcaJl Jjs-jl f 

JaJI# 


-j- = (» p-fc-Ji J-- 

. aJI ytAj aLa _« aL« 4 A*a ^J-Aw .. J I aI^Iao 


£ - = 


^ ‘-V = f C/“ 

. Ijj^a, Jl 


T = f 

N ir - u- ' 

(Hzof = \~ 

r-^ r 

r +j-- = A +j^V 
• = o + V + 


Jxu jl Jqh 

»l>J*9l £o l^,\J Aj jlj ^yaj J (i- c\") aIsaJU (_£a31 Ja>JJ Aj J^jjlSOl AJiUuJl A>-_jl "V 

^JjX~Jl Ja>JJ Aj J^JjlSOl O'ViUtaJlj A^>vUJl CJ^iUcaJl >X>-_jl IHflU JlfllQJ 
:A^J^I (k_J cf) = (_£ aJ sLso^l A>iXa_J (\0^ ) AlaiJU jUJl 

.Olil^aJi j^»va ^jl^j ^ AX—wJ' jlT lil 

Jl jis' 1S1 :liU 

.J^J^l aJaAL) j^j ^j2l*^Jl jis' lil :liJU 



^JJl ol^tJl A&xIa 

4^2:11 j Jwv^l ikdii 

Ci 


\cr* 


4i^Jj 


J ^ 


— oLwjLjJ! 

































The perependicular direction vector of a straight line 


tan 


I dUlil (Um 

^3l Ol^>slJl iijlp Cl jl$ oA>Jl A^xla cf) = (J jlS' ISj 

^Lp ^:>j^* 31 oA>Jl A^lo j jSCj {*} - ^ 3 i3 0^>- (f- ciw>) i3 ^Ap 

. A^ljl 

ilSlp j-a Cl jl$ 3^>- ^Ap Aoj^P (^> cf) = J jlS' IS! j^S^i \jj 

oA>Jl 4 j>*1o JjSC> {*} - ^ 3 i) C^J>- 0“ c ^) ^ Sjj-^l ^P ^51 Ol^>slJl 

1 

... c(*\ d-) <(r- <v) <(r cV-) ^ a 3 ^pj^l oUji jU oUsl (r <r) = jlS" 1S1 :^i 



i 


> 













<3 






3 

/ 

/ 





4/ 

y 


\ 
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j 

> 








S 






r 








J^i L)l Jqb 

i4^«v<^3l Iap 1^1p ^3AJ1 >A^^vc3l ^jA^ oA>ol ^\ c—) = ^ 1*^ V 

(r-.i) a (i~^-) * 0-<r) v (y-<\) i 

IB 

:Jc>-jls aJl£- ^pj^- (V <\ -) A^cuJlj (o tf -) (3 AiaJiJU ^jJl jl5" 1SI i 

d ijjjisOi aiaUji v 





A3 <^>vi<Jl a3^UuJ1 I 


;jUi ^lJIv © 


^iL^uJl oA>Jl 4 s>£jQ .*. 


.(V c \~) ^Ap jaS* (o cV - ) (3 Ala.g.3 1 j 

('*) = 

^ 13 + 3 = t/' : L5^ 4 ^>^i31 aJ^UccJI *.* 

0 <v)£j + (o<r-) = ^r .-. 

^ (\0^ ^(j^) ^ AaaA Ij ? aA^s l$ 3J1 ^ii^ujl 43^Uca *.* V 

\ *~ .U* ' ***'**’ 

/. * w t ..ii «. i N . ., °- a* ^ . 


JaJI# 


-r ' , 

,(° tV-) SkdJI ^1-^-3 7 = f 0^ 


\.-^r = r 
' + 


o - 

r+^T = r • • 

+ iT •'• 


4j^Jj 1^31 a 3^UJ1 * = \ v + v — 

. 3 ^ ^ Ax31 ^3 wX^o JU 4 ^J2 ^wm»3 1 a3^Ax 31 taX^^l ia 

3iiUlJqb# 

: ( V c \ —) - ^ a^»wA1 ^Ap C.^oP (v — c V) \2 a\gq A A) jAJl ji<r lit ® 






JJ l^\ 4]iUJI I 


^ ^ ^ 


J-AiJl - i_Jlkll 


a^UM j*A\j\i 













































63 J 0 


taiLul^l Ab»^Lfc<y f<y&uuJI 4idLL« 

The Equation of the straight line in terms of the two intercept parts from the two axes 

t > + (j-K ^ i > Otal*a3l j^>v« ( j*a Uj^>- ^sJL> j (^) 4l^« ^ jj\ 43iUw jl 

JA2JI Ji^Jl ^ 

^^ _ a *) c(*cf) />«"Ic* s«\\j i3tr° 0^ 



4,1a <3 ij ^JuwoJl 

^Ja^,^J| J^U- = I ^ j*P 

<-j f ^s> ( j-J jiaJl <W-wjij 


C 


= A ofZo± 

\lT~ lT 
V • ~ 

t (“a- 

_) f + ^ L-) - = f 
i-j f = f + ^ i-j 


\= ^ + ^ 



' ^ — O' 5 f "*" t^ 41 T JjJj^»v<Jl l y& ^yS- ^i-sa < J \ 0 

J^JI# 


\ = -— H—“p- 

O' 5 , 0" . 


(^W) N=^ + ^f.-. 

^lp r ti Lc>Jk ^*P^jajLcJ 1 ^^>*31 V^3a •*• 


jiuuljqb# 




dloiliD Qjo vginJ Q 


:4*oVi ^9 ^-Jil^cJJ 4*al*3l Jc>-jl 

. ( £ - c *) c(* cV) ^.‘ja.tf.J 1 oU> 1 Jj>-V 1 ^^*Ja.g.> I 

* = V + V — ^ V (N tV) 4ia.g. JU 5 

(V - c Y ) 4j dI>o V1 4l>s1^j ( \ — c * ) 4 Ja.tf.lJ U ^ 



<_£jjllll djVl ^_jL/ 2JI — oLwjLjJ! 


























®L_ (T — E) Q_jjL_oJ 


f (jlj V — jj-" f = (V t *) c (* cT) jLJI tel ( ^ 

olx^Jl (° c ^) g ^ s> -^A? j-oj ^AAl ^Jix. A3 aJ^UuJI V 

^,j (v <Y—) aIaS.JU ^j> ^AJl ^Jix. U^jJjlSCJl aJ^UJI T 

c\^ a3s2j2«JV)^ a3s2jio^*\ 3l ^ u2»<>^>^A3 I a3^A*^3I £ 

^ 1 o A^^Li 4 j^Ij OAl^J' 1 ob-O^H I**y3 ) ^AJl 1 a3^Uc« 0 

olJo-j o ajljJLa otaA*a3l j^>^« j-° 

V <, V LjkjlJJla (^A^aJlj ^ ^A?S> ^AJl ^2^-<>A3 4j jJjlSOl "V 

1 V + j^>V ^ Sl^Jlj OtaA^aJl oAiuJl ^ 


2ujV| 20^V| jAu^hlulj 

:4*oVt oUwciL^uJl ( j-o JfT J^s wX^-jU (V — c\) _>- c(~\ cO) ^_j c(V — tV^) f OjIS^ 1S^ A 


* = "\ — (J <2 U + (J-^ V C * = f + V — (J-^ V <^-0^x31 L 5 ^ y(J 6 ^ (J 1 1x3 ^Uca C^olS^ ( ^ 

^ J I 

cttdjL^ r J ^ J J-*>° ^3' V ■— 

jjJwoUX-a V J c J Ja>J ^x3l u ^ 

.1 4^3 J^>-j\i ^ J j-ftj (y c \) 4la2x3l OjIS^ ^ 

Jc>-jls * , Vo A^Aii 4j jlj OAx^Jl J^>vj ^c>-j^3l fiL>oVi ^lyl. J> * = 0 + £ — j-uf jlS" 13^ (j ♦ 


. I ^Wsi 


.(\~ cV) 4jg.tf.x3U ^ ^ aA^q \ ^L^>vuJl a3^UuJ1 ^ 

£o 1 ^,-u\,^ 1 L , ^>-jJ 1 ^%^j2»cfa4w^A3 ^j.»co^ ^A*»^3 \ wX^^I 

.(o— cV) 4JaS.x3\j j-ftj j 




JliJl ^IjjJl JvmJI - cJLkJl 


Ac-Ulall j^jlljb 


























( \ 4 O) c(y~ 4 v) l3ij (^3s3l A^>vlo3l AJ^UuJl Jsi>-jl 

(y~ c *) c(* co) U ^a31 A3 a^U*31 aJ^UuJI J£ 
Jai>xi3 A^>voJl aJ^UuJI laizj O^J (V 4 V - ) _j>- c( \ c v) 4 ^> c(V 4 *) f Oils" bj^ (Vo 

.oJo-^j A^bl^l L5^ ~^~ c ^ _ > ^ 3aSl3l (jl Cl^ol c 4_j | 

._>- 4__> ^hyO\)^ f a3a& J\j 1 a3^Uc« w^>-jU 4 (V - 4 \ ) _>- 4 (V cV) U 4 ("\ — 4 o) f oJl5" bj^ (^*\ 

* = V — (j<2 V + (o _ c ^) ^ ^.ax.**u>A3 *o^Jjl^3l a3^UuJI g 

(V 4 i)ii + (* ( f) = ^ \ L5^ (V 4 o) Ala.fl.l3 \j A^fl>vU>3l a3^UuJI ^A 


4_a I A^£2 j2»o ^£A3l -k*w4> ■Si AJ^Uca (*\ cl —) <-j c (£ c\) f C^J\5" bj^ 

* = \ V — o ^ jal Lux ^Jl ^1 p ^ ^ 


a3^Uc« Jo-jU (V fi V -) ^ 4 (\ \ 4 V -) c-j j\S" bb ^ Uj5^a Spb ^J> ( iGjmniQIL JujjJI (t* 

.! a! 2J2 J wXJLP O^SljJJ 


^Lc^Jl obilA^-^h * = \Y — £ + r ^iai b[ : guuuDJL gJL izujJI (t> 

:Ja>~j\i 1 ^S* 4! ^xia-fl. J' 

AlaiiS j C^>- f j A A^b^a i 

«\ C y*? « * ^ ! ? .«. > ^ LJ f : ^ix* ^ I ^ .«.l ? .*.> J ii. ^) 1 ^3 * 


3 u 


^V tf.if?!' — oUibjJI 


























> IkM- 



id§l>JI oiLfl 

Measure of the angle between two straight lines 


o 


" O# ftiWI <U$I jJI oiLfl 

Measure of the acute angle between two straight lines 







:j\i yt C \t jJ iJJl 

rf~NC 


r C 'f 


+ \ 


= -& Ui 

IBS 


4-0Vi 4j ^ 

* = 0 + V + <. * = \ \ — V 

°o J^JI ® 

1 

T = ^f) 

T = (rC) 

rf'C 


}5ii 

^ -.v-qJ I is-rO ll 

1 = J r + o* V + cr“f 
— 
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The length of the perpendicular from a point to a straight line 
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Solving Trigonometric Equations 
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: jJa^j jJl ^ jJ> J^?U- = j-i^1 k-Jj4> J-^U- 
^o,vri*iir\ ~ 0 ooU x v = if 

i f x V = t_> f ! t J jJs il^sj! 

~*\\,£iA ~ u,nA\rAir = o,vr£*i£r\xr = ^t :-J\J\ 

J^i jl Jqb <^ 

jJaS k_>f t \AjZy>iJ\i JjlJLdl JiLiJl j-o :dnniplL -bjj-ll T 

. 3 jjljJl jiai >-S.|i 3 i Jjis JU*-jli rv = (f ^\) ^ Y = ->-f jlS - lili 


dLoJUb Qjo t oinj 


4j oAiJl (jl O-Jl c^*f ^ VV,*\ = ^ c^4» \ \ , o = j-u 4^3 dAla ^ ^ 

♦♦ | «« ^ ♦ « 
jlj l/ 4 '« ^ c ^ 

J\ * A l^LS 4 j^5j^o 4j jlj JjUb 1^3 *1 JSpta !H£] U JlflGJ (V 

. L-^3^ l»J 1 1 


UT 


^f — oLwjLjJl 





















(r-o)ujji oj 



: 4^^1 ^ JSCi J5" J 1 ^Ui3\j f5 tCC jlj3i ^ J5^ 4^*9 « a >- j 1 ^ 



:0^>- JjlaJlj 4 js-j3 1 _> ^ 4j> jl_j)l ajISM -s- u f olid! Jj- T 

*1 — >- u £ = u f 1 

^w,-\=_»- v< ~-\r,o = v l v 

^ \r,r=^-f ( ^o,r= v f * 

*-.it = _>-f <^-r\ =^-v a 

JIj jloljJl 4j jJLp ^ISjI 4j^J UljjJl ^^JL« ^9 4 j jl^Jl u f C-AicJl >® 

Ol Aj'jJlS* ^v3jl 4 j^j 

f-A = ->- V ‘ i ^‘' r0 = (tX)O I 

*- \a = v M\,n^ = (t\)^ V 

\o,v=^fc®,in = (^\)^ * 

^w'fo,A = _s-lt i \,*AV = (_s-\)/ L J a 


u r 


^IjJJ! J-AiJl - i_Jlkll ^bS 


AcUlail J^jll 






















Jji? VA = (->- \ ) OV = )^L? ^ = £ f _>- V 1 J | 




.jL^LiS A>-j1 . ^-* 4 . \ V aJ ji? \^3 \jjj _>- f \ * ^£jL*j J^1? Sjjta ! 


i mm ni 


A>-jl \ * * = (->- C-J t \ ) ^L? c N V 4aL^£? J ^ _>- f (^5^ (J^J ^ ■ J 

.j^a J ^ <; _>. f 4j 


• ii i_ 


c ^ 0 = i ->- = »*—> I < ->- / / ^f Ajji ^ f|i 

(j-^L5 a>-j! .^-^\ * =. 


fi 11 n i n M i m 


<_£jjll]| djVl ^_jL/ 2JI — oLw? 


5 











■LM.i l 






um e^i LI9; 

Angles of Elevation and Angles of Depression 



^ 4^L«*v« l QjS- XplLo C-Jlj 4jiL« p'lajj' >L>-jj o' (Jjfc 

ojjfc o' 00 ^ 


jalft^VI§ flAijiJI Ll§j 
Angles of Elevation and Angles of Depression 


tai 



◄ 


3 < 

JjL*I s iiai3 f j^>v£ X*?j IS^j ~Y 
j\i ^_0 I ^HdSh 0jia3 y* 

3 I ^ v,_> f 4^1^31 

^yXoJl ^P 3 4 j jlj 

.f jliJ 

II o 

- o 

o 


^Js>\ _>- ilaSS f x^j 1S[ * ^ 

j\i <_0 I 0jli3 JJ3 

^*m**«-> _>- f ^ ^ f 4£^y31 

J j^>JiJl jlaJ 



:JjUJI JiLiSl ^ -r 

jij ^y& u f ->- ^ ^ 

. f iXp 4<Cfc 4 Cis3 V) 1 

(J^lfl>ol 4 j jlj 1 u j \ ^ 

^«cfc 4 ci3 f x<p 1 

(5 = OC :jjSC 4JL>Jl oJjfc 




Jlill ^IjjJl JvmJI - cJlkJl 


ApUlall j^jlljb 










jjl Jqb 



J.HJI J ^ 

c^>- jjo (a) <(0) <(/3) <(y) 4 jj'j J5" :Vjl 

J JJP A^jJ\j j&\jl>6\ ^1 4j jlj 

.4j 1 !LjU 

4j jlj (jl Jc>-j 11 * Aplijl A*3 jj-o ^ ^ 

l^o I 6 AP\j2j ^L^31 23^I 
.ji# Sap IS jp A^u a^>~j 1. tA n 

JaJI# 

^_> f ^jJl <di I j' 

^.. _> Jl (jiliixil 4 j jlj (_jA -?- f _£ j^jSAs 

_»-li? I JJaJt SJti i_ijj«j 

0 rA'nUi : n * = ^ f jp 

n- = °rAVn\kx^yj 


1^ \ro ~ \ro,mnn = 7 


ya rn it 


Jdi jl Jqb 


nr \^ y 2 \Ji>vj\ 4j_jij jl a>-^$ (_^p aIsju ^T v, on 4pLtji j*>- ‘Uj a^sj r 

.Jyd^Mj 4lgg<ll JXa k_j^3^ 4SLJ1 Jjs-jI 




r v,r 


j\jil^]\j Jj>-_jl (.J^ 1 , A 4 jjl 5 (J^J^I ^jiib V, V 4 ]jl? OjUI^OjaP Vt 

. JoXS- ^...o.dl ^laijl 4j_jlj 

JaJI# 

jl? J_>- ^ jlj c^J f SjUV^ <2>j-oP A^i f a IaA .) (jl ^jJLi 

^MU^u. J1 ^\j2Jj\ 4j^^J 0 

v,r /jo. . 


'••- o- eUi ' 


■ = _>-US ' 


°on'\A>n = (0\)^ 

^^Avv^rvrrr ~ T ^-x°on^AVn = jLil jJL ^idjl a^jij . 


m 


<_£jjll]| djVl i_Ayg.ll — oLwgLjJl 























I rih-^lln 

jyo jLol^3l> 0 iL>u^ 4^.L>J1 a3*^1 

->(, Shift \Mode 4 (Rad:4) :(Radian) Jl* 4*-U)t Sftl -\ 

COCT~)C5~) (Shift} pan~) (tan' 1 ) :(Data) oULJl JUol 

:(call outputs) jJi 



Jaj pi Jqb 

3 JplS jP ^1* V* * y?\Jl>6\ 4jjlj C/* ^ A * 3jjk^ 4*oi T 

?(j\j^l^!U 4j jij jl jJLo Ui cS^^aJl 


jiio / 


S^>t^a5l SjplS Jo-lj ^ip ^3 cl^lo 0 * 3^k*2 ^ip VV 

. J 1 J^cJl 00 c VA A>ol ^1)^1 j 

JaJI# 

1 jy "Awj 1 01^ ^ f y*?l I V~ U yjI I 

:J k_j f A Ji 



TAlfc 


= j^_> 




ro ~- 


oo Ui 

yun = ro-n = i. 


— = °rA\ii v 
J v 

"li ~ _£ CJ .’. 

4 ’ 0 It- 

-= oo\is . 


■<->-i^>= i- 


Jiu ul Jqb # 

oUaljl js-6 Jbl (j y~**jz ^Jb J^a\ Jl jL* LJj c X • ^yfc C-Ju ollala JjjjJ 4j Jj ^Li jl A^alj JjaLi t 
0 H 2 J-JI ^ 4j jlj ^L3 ij\ jjfcLi \ * * * 


dLoJLD i'uo t ginJ Q 


Js^>-jl . V 0 \^4»Li (jl ^>-^3 c Juj\ 4j^1j w\^>j c 4pl£ ( jjs 0 * J^o i^£' (j iJaib \ 

•jZLa 

( ^o AiL^uJl 4j jij (jl Jl>^3 cjJU N * * * Sjjli? ^ 

.3yllaJl j jJi 

4j jlj jl c j^j^h ^ 2 -* 4 ' A* * ^y&j\ \y^ j^j^h ^2-^ T 

. 3 y Ha31 j ^yis^Jii\ 4iL**^3l . Vo W IgpliSjl 


uv 




IsJl ^IjjJl JvwJl - ^JLkil 


Afi-Ulall j-^lljb 








































t®L (£-o)imjU>j 




. IV l^.xi.y^j ^x)l 4 j C^JlfT iiU d^la IV Lgla*>- , 

^.p o^jHa31 ^\J}j^\ 

Uki OV ^jLo Lgj JplS ( jp 1j^a £V Jc*»J ^"Lla *U>3 ^U3jl 4j jij ^1 

?j^a u 

4iL*uJl Ui *\A ^ip aIoSS ^j&\a>6\ 4j jlj ^1*3 jl 4JU3 ^a X^\j X>~J 1l^2a 

„«■ , 

.j^a ^-^3 2 ' 

^)p ^IjLJI ^3^ia3lj V, A jijVt 0^ £-^J-dJ ^P 

: Jja J^j> jJLp J^a3j L-J^SV W ^J^ * ^ L5^ Slf ^-L 

X^>JJ *\V l^Li (jl Jl>^ 3 4^ Lai SjLp ^Lpl ^LfiJjl 4j jij ^2>^Xu X^J jLlal A 4 p\j2jJ 

.^la SjLojJI ^\j£j\ X>-j\ c VA l^LS jl Jc>-^3 <L$J Jp| 


jjk Ui n 11 ^jLuJ L^J JplS ^a 1J^a \ £ * J^u ^Lp ^iaJi3 j-a 4jijU ^Aj}jj\ 4j 

X>~j\s cLgSJplS j-a jllal \ \ * JocJ AiaiiS j-a \^J6 4jJJUjl £^j2jj 1 4j jlj ISl^ J ? 

.JoJJP L^pLijl 4j jij ( 

^UaJUjl ^>0 ^231 (^jl^^a 4^>ljJl jL* UJj c-^- O-Jla ^UaJLa ^\Juj\ 4j jlj j-ul 

.^la ^UaJuJl ^\j£j\ X>~^\ .-^- ^L£>jVl 4j jlj ^L£ jl Jjkl 

l^plj^jl 4j jlj ^>1*3 jl OA>j3 La 4li>J ^3 SjLuJl 4*3 CjX^j c\jIa 0 * l^plj^jl Ojllal 

4pj-^» , VV l^pLil>jl 4j^ij j^Li (jl XjX^jS 4*u\j SjLuJl 4^3 XjX^j 4jLs~ 


^jjii]| JjVl — oLw?l 


UA 









^ui eLUAji 

Circular Sector 




£UaA)l 

SjSb (J) ^iV^i ji (3^ 

^.jij^i (^) Jjl? 

x ^0 = J iji c^Ipj (0) ^-*^231 i3^3 iLUuJl 

fi^ji jJi £^>Ji idjk ^i*>o i^ (J»^ 

fjAUi JSCiJi JJdiJl 

^jJowa SpijJi '(^ Ujj 3 ° *l 5^Ua2Jl 

•lT^J 

J ^Sp\ jJ\ jU<Ji> ^ <. t^. jjUx3l JiCjiJi 

^llai3lj c-> ^ t ^ jJc*s>Vi ^AlaiJi < j^> jjta ( j^p1123 
4 j jijj ^r* ^ \ J Vi 

.^jfVi ^llaiJl 4 j^1^j ^b^^cLcJi <*_> ^^*-^Vi 


Area of the Circular sector 


£>S!Jtf! 

ibljLLii 



:4jjjHa.t^J i ^Si^jJi taAP (Jiu^ (J^-JiJij (Jl^-JiVi 

jjijJl ^llai3l *L> jiJ j-AiSaU j jp ^Jij 4 j jjIjJI olpUaiz)! i$\j j Jja ~Y 

_> ^ ^yi^Jl ^L^i (^i S3' *4 jij l/ 4 '^ SaU jJl O^l^i iii^ ~Y* 

?^Ua.g.3i 4^-L^« (ji iSU>3 f ^ ^SiJJuVi ^lp 


EH 


^liJl ^IjjJl J^l - vJlkJl 




2^.1 ; U\ j^ill 




















BQifl 


jJafiJI ^>JI M 9 I 3 ^>UI £Ua&JI :i)§I 

• 71^ ^jL*j *4^"j^Jl IgJojIj ®jSta 4 >-L^w0 ^0 JJUo ^11^2)1 4 >-Lvw« 

.^1 ^jLwJ! J^L*. > .31 

7l\ ljj\ jJI 4 j>-L*wO 

SpljJl x —^ = ^llajjJl *L>~L*-s jl ^1 



*e V ) = W 


(4jjjl^ ^ia3 J^ 4^'UajiJl 4 j jlj 0 C^c>-) 


^0 r ^ Y = <£ ^Uaj53i 


dA)5^ij?lSjSl3lpllaS5jSljJl J^ujjfc :^nli j iSnV 

tw 

-*\ , V4^> jlj ^L£_J ^-**' 3 * Ajpli J^SS J^1? jj\ ^51^31 ^UaJj3l 4 j»L** 0 «X>-_jl ^ 

JaJI# 

*0 r \y y = ^^51^31 ^UaJj31 A>-L**o ;,j^l2JI <oL*^? 

y,v = \,rx r (\.)A = :- f N,r = - f 0«\- =i^ ( >p t ^dli 

J^i jl Jqb <^ > 

. 4y> jlj ^LS jLo(^ \ 0 45 ^3ii ^las Jjlsj YV * 41>-L^ ^^3b ^Ua3 > 

:yU; JL au§Ij £)dUI ^Uaftil mLm ^UJ :Lu£ 

-%x T 1 _j>y ^UaiJt 4 s-L^= 


£Ii 

^uji aS^ji 


^ = ^e_ 

° \ A* 7Z 


X 71 4 JjJ liA>La 

V 


rv 






SjSljJl x —- S'UaJiJl 4 j>-L^ .'. 

°rv ^ 




. wX^-jl c \Y* 4 Xj>j 1 j ^LiSj ^ N^ 4jyl^ i.2.yS.) J ^0 ^^3 Y 

JaJI# 

! j UJ! 4***^ 

u '- : NY* = ^4 U = j* j£jj*s}\j 


^\f* 71 x - ^ = pllaiJl 
rv ^ 


r ^r\A~ r (n)^: 


rv 


^jUJI - a.,^>11 — oLw^Lyi 


^ 0 
































■ 


jl Jqb 


.A^-lj u jS^ 4X>-L*va ,A>-_jI ^ \ Y Aijjil.5 ^laS >_g.y-a.» J^jls_5 1 * A^g_jlj ^^3 j^jjli V 

<u*> ji Jjilg jjl^Jl ^U&aJI 4^Lvw< iUuJ U3U 

-*0 r -i^ y = 4js-L*^a: jl jJl*j 


jSjj 


hj\j iS^ J^ 5 

l&jJad v > JjJp 

X = J 


J - =-X r 1 v - = 

^ u v <j ^ r 


jiio / 



J^Jp ^il! ^IkSJl 

jJa3 cl jjp J J 4^*1 ji 

! 4i%Jl jJj>cJo 4 j jjli 

J + Y = ^llagll ia^^bo 



(A = i@ ij) 


A Ajg'a jla? i_g.yg.i VA ^jL.u 4la^>va i^jgl.S ^Ua3 A>-L«.a Ag>-jl T 

JaJI# 

V A = (J + V ^ I (J "l" ^ ~ ^UsaJI -h^eJZ 

VA = J + A x Y :^u A = 

^*\r = n-rA = J 

J — = ^[\a<3 ll 4 >-L»wo !(j^Li)l 
A = \j? Cj%-^ ^ Y = J ; jp 

r ^iA = \x\\Xy = ^IkaM 


J^j jl Jqh 


l y*j As U «i.<i. l l J^>-j[s "\YA * >. gy*?*) (jjta *1 yS^\ Ja>- jl C~Ji£- IM :linljQ^ll i hujJI Y 

.ji/ih ^ * l^LS 4j jlj Jjlib U>.^.i.o j3l jlT li[ ^Jp ( j^uj>wLo 


dLoiHD i'uo t ginj 0 



iaJ^I JlSCw^l jjs jSs^i J5" ^9 jilijl ejg>Jl A>-L*va 71 4>-jI ^ 



^ 0 ^ 






^IjAl! J^aiJl - v_JUaJl 


AcUlall j^jJI 



































®L_ (0 - 0 ) U_Jjl— 0 J 


^ > * U> ^ = ^^v- 44 * = 3 A»*5 ^£AM ^£^j1a 31 ^l b.fl31 A^-d*^ i 

. (^jL*J Y * Ai2^>vSJ £ ^£jL*J ^Jpb J^1? (^a31 (^jjIaJI A^-U^ Y 

.^jLd> ^4» A 4^j3 J^1? Y i Al>-L4^ (^aM ^jj\ji\ ^Ua2)l J*2^>wA Y 

4JUu* j^jLu^I :LulJ 

. (^jLuj i 4jjj b <-h.y2.) J^\ , Y AA> jlj ^LS ^jJ\ ^^5\ jJ\ ^llajiJl A^~L**a ) 


y^v 4 y«u,A * 


r 


Vi v 


r 


i,A 


. ^jLj ^ \ * 4j^laS J£. 4.^j5 Jjl? (_5iJl Ji\ jJi ^llia3l Jaj»va Y 


r 


^ r 4 ♦ 

r 


Y • 


r 


U 


X 4jpli ^las \ Y • 4^j>jlj ^LS ^UaijJl 4 l?-L^« Y 


r 


71 \Y 


© 


r 


n\ * 


r 


n\ 


v 


r 


nx 


1 


r 


\A a 


. (^jLj 1 <Uuj5 J jisj \Y Ala*^ jjjl ^lla2)\ 43-L^ t 


r 


\Y * 


^ V 


-1 I 


^ ' 4 ^V- 44 * 

.:^jL*j 4jjj»b jia3 ^J^aj Jjl? jb ^Y, Y A2 j> jlj ^Ibj \ * ^jLJ ^jjb ^lla3 4>-L^ CAjIS^ b| ! 0 

r*- 4 * Y 4 ^ ^ ^ * V 0 JL ^- 44 ' Y I 

<LjVI AllwVl j£ u*l : LJLj 

. \ Y 4 AA> jij ^LSj ^v- 44 ' Y 4 Ajjjb ^a31 ^S1a 31 ^llajiJl A^~L<^ A^-jl ) 

Al>-L**a J>-jl ^ 4jpb jlai <-h.y2.) Jjl^j \"\ 4^>J^1? ^^jb Y 

.AA^b^a A^>-^! ^ ^ c ^+>0 V A.^4^3 Y 

do^-a A^-jl . ^ 4^ji Jjl?j r ^ 1A ai>-L^ ^jSb ^Us 23 j5Ci ^)lp jj^j j^LP" icixiljjJlj -t^jjJ I ( i 

. 4jpb ^-¥^-> J 

.^ddaiiJl lAjfc j^o 3 y \aJ\ A^L^ A^jl N * A^JYi aIo^o ^^Sb 0 


(_£JjVi c-jL/aJl - oLwaLjJl 


^ o Y 
















Circular Segment 


o 


8 m 


<u>UI 44aftJI 

l$*9 Sp'jJ' ^2-^ O* ^5^ 4->jSljJl 4*)fl2)l 

^ ^ ^.*.*.*3<2.9 ^ w ^3 ^ «%-<»4*j2j l , j f I 

C^J J t ^SsJl <*iai3ij _>- f ^jjwiJt 4*)a2)l 
^jJwaJl 4* )?2)1 4 jjI^ ^ f\ 

. t ^ j*^' ! ^***^^^*^31 ^ f 

:2bjjljUl fahittl 2^U« Jtajl 



JS* 

^x \ y = cJLUJl a>-Lw^: 


■ ^= 01 - 



0U- \f = ^ 

= ClJLL<JI <b*-Lw« 
@U- x ^ Xy 



l ) f ^ C.At<J' 4^>-L**a — i ) I ^ ^Ua.23' Aj>~L= 


>- f <*1^1 A^-L^ 

Aj>~L*-a 

0U- ^ x ^ xy - *0 x *j> y = 


(0 L>- — ^ 0 ^ y = 4 j^j 1 jJi 1 A^-L^ 


.A^laJiJl Aj jlj ^ 4 WlH*^ J^-^>- 

A.»l2.fl31 A*>-L^a A^^i^u>-> A.x3aLtf31 A^-L^-s (Jjfc IQ 

.c-13 5 ^ 


ij 


till ^IjjJ! J-AiJl - i_Jlkll V U? 


a^LM j^ljb 



















. \ 0 • jlj (j-'Us A ^gyC) ^1 4 j>^j(a 31 AjJfijjJl As-L^a Jjs-jl ^ 

JaJI# 

iEi. ~ S- x°\ 0 .= ^0 

*» ° ^ A* 

°\0.U =0U 

(01?- — ^0) ^ *\J > — = 4_>^j(jJi AxlaflM A>-L»^a 
IV, Wo A ~ ( \ 0 * l>- — 7T° ) "liXy = 4j^jilA3l A.»Ift‘o3 1 A>-L**o 


jl Jqb 


-JtJl , V \ * L) JAulaSM A^-LacA \ 

>j- 3V 

IB 




IJu 


: jaiLali jlsii ^ Y 

c I ^ ^jliixJaliLa j J (U t ^jULUaiLi j\j| jjb 

.U^Iij a£j!Loux]| a. jVu'l 4-^.Loui a^.jI . ^juj ) Y U^-Lq *1 J^3a 

JaJI# 

.***> \ Y l^JU JS" ^2i <^i.yO.)j ^ * l^JU jSO 4 j 

4j jjljJl <*iaj53l x v = jAlLjl *js >Jl a^-L*^ 

(0U-#) Vyxr = 

T ^-Ar,\ , \~ -,VoxUi = (-^U-|) Ml = 

J^iUlJqb# 

’ \V J^i 3 Aj^ji-Ol AolggM 4j>-L^a J?-jl v 

. JLfa4» l. w^JL« \ 


cJLqjIld i'uo ,oinj 0 


^»^>~\ .jtlsl A a 3^1? SjjljJl cjtlal A SjJ>b JJ^j ■ oJLij ( i 

.taX^-1^ ^—«^3^ 1 A^^jlwOl A.xli2.fl3 1 

Ol^o aI^Uo' A*uj 1 (^i l. h yQ > J Sjjb ^lp IJ j (5) 

( j^3j 4j jjljJl j»\a'i\\ (wwfc**>*1 .SjSljJl ^lp ^JJJ 


^ 0* 


(_^c_jL/ 2JI — oLw?LjjJ( 





















(1 - o) u Jjl— 0 J 

Jl JiLiJl \ 

.^*jY = -j>-^c f J >-^ ^ 1 \jb jla3 J5yb ^ 

.= u J f 4j jSljJl <*3a.S31 1 

^.= V 

.= (w> J f 4.»jg.fl3' 4j^lj ^ 

.= u J f ^SvJl 4j jjl jJi <*igji3l 4j jlj ^ 

.= u f ^ c^AiuJl 4^-L^a 

.= 71 a3Vjo ^ ^ f ^ ^ 4^-L^ * 

. . = 7L A3^i»Xj ^Xjyd\ -fl3 1 A^“Lfa4t^0 

^x3l 4 j <*3g.S3 1 j^>-j1 Y 

.^\, i ^jLuj l^u jlj ^Lij ^ N V l^yta <Js^2j J \ 

Wo ^jL*J jlj ^LSj A jlai ^Jl*2j Jjl? 4 j^S1jJ\ <*1o231 j^>-j1 V 

,^4» VV l^4^3 ^ ^ Ltfyfl) 1 a 3 1 4j>-L^a ^ 

i^^JlJSLiJl ^ © 

J ^\ ^ 'ijj\j}\ Jj>-b cuiia _>- tw> f 

.Aliiijl 4 j jji jJi ^JaS 3' j-o *jj>- JfT 4 j>-L^ j^>-j 1 A \_gS jlo^ L _ Qj^SJ 

(J^l? (^^*^31 4j^SlwX3l 4.xlg.tf31 4g»-L^a $ 

,^-u> \ V ^jLo \^jjj\s ji23 ^Jl^2J 

:^x3l 4 j jjljJl 4 .h1aS3' 4^-L^ j^>-j1 0 

0 ^]g3 <Js^2J Jjl?j t ^ ^ l&yj J^ 

.^-u» \ * l^jb jiai J^ 0 V 

j-0 4jbl>Jl si\ 2jjj\di\ A.^lg.s3' ^U-L^a ^0 j-a V J^u ^ip A ^3^1? Sjjl^ ^3 jJJ *\ 

.S^Sl jJl ^a ^>^3^ 






^ oo 


^IjJJ! J-AiJl - i_Jlkll 


AcUlall j^jJI 























£ULmJI 

Areas 



The Area of a Triangle 





(jl C-^-lpj oAiJl 0-^3 jl 

x oApliiM y — Cl^AfuJ \ A^*-L 


if: 


4 = c^AiuJl 4^-L^ 


\ C.At<J ^jUj 31 Cl^AiuJl L5^ oJjfc J^laJo (Jj& -J ^n 
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